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KN  O  W  L  E  SJ 

Mushroom  Veutilator 

PlacMl  oa  Floor*  ol 
THEATRES.  SCHOOLS. 
CHURCHES.  PUBLIC  HALLS 

Manufactured  by 

Gi;0.  E:.  KNOWLES 
69  New  York 


YentUation  Through  DisCiibutloii 


BRISTOL’S  RECORDING  THERMOMETERS 

Espedally  TaluaUe  for  indoor  and  outdoor  temporature* 

OaE  customer  who  is  using  Brutofs  Recording  Thermometem  for  recording  the  tempera- 
^  ture  in^entilation  ducts  recently  wrote  as  toUowg:  “You  may  be  interested  to  learn 
that  die  RecordlngTheirmpmeter  you  supidied  us  in  1897  is  still  in  use  and  giving  as  good 
service  as  ever.  We  consider  it  a  very  imporUnt  instrumeat.” 

Writt  for  illurtrctUd  BidUdint  No.  124  and  No.  125 

THE  BRISTOL  COWPANY.  WATERBUSlf,' CONN. 


Win  Kwap  Oil  ovt  of  Yoor  Boiler 
3El.oytxl.Rotlaia.g 
"Wootox*  iBI'teoooxia. 


Aiar 


ij  Ross  Valve  Mfg.  Co. 


Troy,  N.Y. 


Ask  ioi 

List 

of 

Users 


IMPROVED  WOOD  STEAM  PLPE  CASINGS 


FOR  INSULATING  UNDERGROUND  STEAM  FIFES 

SIMPLE  DURABLE  EFFIOENT 


THE  MICHIGAN  PIPE  CO.,  Bay  Cty,  Mich. 


The  on  t X  air  coatrolling  vent 
which  uniformly  diafributee  the 
air  and  without  drauidi't  being  felt. 
Opening  adjusted  and  fOcJled. 
Insist  on  the  Knotoiof  Mush, 
room. 


THE  “GLOBE”  VENTILATOR 

COPPER  AND  GALVANIZED  IRON 

SIMPLE,  SYMMETRICAL.  STOSH  PROOF,  SUCCESSFUL 
Model  and  Bine  Print  on  Application 

GLOBE  VENTILATOR  CO,  TROY.  N.  Y. 


...  ....  ijui£  i^E^TlNG  AND  VENTILATING  MAGAZINE 

••  ••  I  ••  •  ••••  •  • 


:  THE  SPECIFICATION  OF  STEAM  FITTING 
AND  ENGINEERING  SUPPLIES  THAT  BEAR 
THE  “SIMMONS  MARK*’  IS  AN  INSURANCE 
AGAINST  DISSATISFACTION.  A  GUARAN- 
'  TEE  OF  EFFICIENCY  AND  HIGHEST 
STANDARD  OF  QUALITY.  ::  n  tt 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 

!s  a  mark^  improvement 
over  any  other  class  of 
Blow-ofiE  Valve  in  use. 

It  is  guaranteed  to  be  the 
pnly  valve  ever  made 
that  will  positively  hold 
steam ,  water,  ammonia, 
gas,  oil  or  other  fluids, 
hot  or  cold.  It  is  speci¬ 
fied  for  use  on  all  big  in¬ 
stallations  where  only 
lughly  *  dependable  fit¬ 
tings  are  required. 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 


has  been  subjected  to 
severe  tests — ^tests  that 
have  proven  conclu¬ 
sively  their  complete  efl5- 
ciency  and  dependability. 
It  is  recognized  as  the 
standard  of  the  valve 
world  ”  by  most  emi¬ 
nent  engineers  of  the 
century. 

2>f  u5  tell  you  more 
about  it. 


Simmons  Locknut  Plates 


are  made  of  cast  iron  and  brass  and  designed  for  use  in  either  con¬ 
crete  or  wood  flooring.  On  every  installation  they  have  met  with  the 
greatest  satisfaction.  The  extended  sleeve  makes  ah  absolutely  water¬ 
tight  joint  and  prevents  water  from  dripping  to  floor  below  when  con¬ 
crete  floor  is  flushed.  It  protects  wood  ^flooring  ffom  superheated  steam 
of  hot-water  pipes.  The  pipe  sleeve  can  be  made  from  any  pipe  you 

have  on  hand 
by  threading  at 
both  ends.  They 
are  also  adapted 
to  side  walls  in 
gas,  water  or 
steam^  instal¬ 
lations. 


USED  ON  GOVERNMENT  CONTRACTS 

JOHN  SIMMONS  COMPANY 

102-110  Center  St.,  New  York  - 


\ 


i 
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THE  GONNERSVILLE  IS  VACUUM  PUMP 

FOR  VACUUM  HEATING  PLANTS 

Takes  less  power  than  other  types.  Can  be  driven  by  motor,  either  through  belt  or  gear  and  pinion. 
Returns  the  water  direct  co  low-pressure  boiler,  thus  doing  away  with  boiler  feed  pump. 

For  ECONOMY  and  EFFICIENCY  specify  the  “CONNERSVILLE” 


THE  CONHERSVIllE  BLDWEH  CD.,  CONNERSVILLE,  INDIANA 

114  Liberty  Street,  NEW  YORK  CITY  929  Monadnock  Block,  CHICAGO,  ILL. 


THE 

SPARKS 

SYSTEM 

OF 

VACUUM 

HEATING 


Is  the  greatest  advance¬ 
ment  towards  Economy 
in  the  Art  of  Heating. 
There  is  no  Vacuum 
Producing  Apparatus 
so  reliable  as  the  Sparks 
Pump.  It  is  absolutely 
automatic,  starting  and 
stopping  when  needed. 

fVrite  for  Catalog  No.  7 


DISTBIBUTOBS 

IROQUOIS  ENGINEERING  COMPANY 

Chicago  Minneapolis  St.  Louis  Columbus,  0.  Kansas  City 

AUTOMATIC  VACUUM  PUMP  COMPANY 

Manulacturers  and  Patenteas 
CHICAGO  AND  ST.  LOUIS 


I  3336A- 

308287 
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INTAKE  SIDE— 80"  DIRECT-CONNECTED  BLOWER 

Ilg  Blowers 

SHOW  A  RADICAL  IMPROVE¬ 
MENT  OVER  OTHER  TYPES 

THEY  ARE  VERY  COMPACT. 

THEY  ARE  CHEAP  TO  INSTALL,  BECAUSE  NO 
FOUNDATIONS  ARE  NECESSARY.  . 

THEY  HAVE  NO  BEARINGS,  THEREFORE,  OF 
COURSE,  POWER  CONSUMPTION  IS  LOW. 


W rite  for  Catalog  VSO 


ILG  ELECTRIC  VENTILATING  CO 

S158  WHITING  STREET,  CHICAGO 
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Take  a  Leaf 
From  Green’s  Book 

on 

Heating  &  Ventilating 

It  contains  the  latest  information  and 
data  on  the  design  and  proportioning  o 
hot  blast  heating  and  ventilating  systems, 
and  shows  model  layouts  and  arrangements 
of  heaters,  fans,  air  washers,  engines,  etc. 
It  also  contains  tables  for  heating  and  dry¬ 
ing  work,  also  tables  for  calculating  heat 
requirements,  corrections  for  intermit¬ 
tently  heated  rooms,  loss  of  heat  in  high 
ceiling  rooms,  heat  given  off  by  occu¬ 
pants,  heat  evolved  by  different  kinds  of 
lights,  air  leakage  through  windows,  rela¬ 
tion  between  coal  consumption  and  ex¬ 
posed  surfaces,  hourly  variations  in  heat¬ 
ing  work,  heat  transmission  of  hot  blast 
heaters,  the  size  and  frictional  resistance 
of  air  washers,  relative  humidities,  tem¬ 
peratures  and  humidities  throughout  the 
United  States,  air  requirements  for  differ¬ 
ent  standards  of  purity,  loss  of  heat  by 
friction  of  air  in  pipes,  loss  of  head  through 
orifices,  equivalent  orifices,  equivalent 
water  gauges,  pressure  per  square  inch 
and  velocity  of  air,  table  of  speeds,  capaci¬ 
ties  and  power  consumption  of  steel 
plate  fans;  method  of  proportioning  air 
system  used  in  the  office  of  the  Supervis¬ 
ing  Architect  at  Washington,  etc. 

The  book  also  describes  and  illustrates 
in  detail.  Green’s  improved  fans,  blowers 
and  exhausters  and  Green’s  Positiv-Flow 
Air  Heaters,  which  are  ideally  adapted  for 
heating  air  by  means  of  hot  water,  live 
or  exhaust  steam  or  for  cooling  air  by 
cold  water  or  brine.  They  are  unique  in 
that  they  offer  no  possibility  for  air  binding 
water  hammer,  and  every  tube  is  imme¬ 
diately  accessible  and  can  be  cleaned  or 
inspected  without  disturbing  other  tubes. 

A  copy  of  this  96-page  Book,  No. 
“  137H,'’  will  be  sent  to  any  enmneer  or 
architect  concerned  in  the  purchase,  de¬ 
sign  or  operation  of  a  hot  blast  heating 
or  drying  plant. ! 

We  would  also  be  pleased  to  assist 
engineers,  architects  and  others  with 
further^information  relating  to  our  ap¬ 
paratus  and  its  uses  'upon  receipt  of 
the  necessary  data. 


THE  GREEN  FUEL 
ECONOMIZER  CO. 

MATTEAWAN,  N.  Y 

New  York  City,  Boston,  Chicago,  Atlanta, 
San  Francisco,  Los  Angeles,  Seattle, 
Salt  Lake  City,  Montreal. 

Engineers;  Builders  of  Green’s  Fuel 
Economizers,  Fans,  Blowers  and  Ex¬ 
hausters,  Steam  Air  Heater  Coils,  Waste 
Heat  Air  Heaters,  Mechanical  Draft, 
Heating  and  Ventilating  and  Drying  Ap* 
paratus.  Draft  Dampers  and  Engines. 

JM 
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BUFFALO 


FANS 


MULXIBLAIDE  fan  construction  is  as  yet  in  its  infancy. 

To  make  it  appear  tkat  any  one  manufacturer  has  for¬ 
ever  monopolized  everything  worth  while  in  this  line, 
IS  a  self-deception  which  carries  its  own  punishment.  No  better 
proof  of  this  could  he  desired  than  the  fact  that  the  engineering 
staff  of  the  Buffalo  Forge  Company  has  developed  the  '^Conoidal  ' 
fan,  which  in  every  instance  where  actual  service  comparisons 
have  heen  possible,  has  shown : 

1.  hlechanical  Efficiency  better  than  the  best  of  other 
multiblade  fans. 

2.  Structural  Advantages  enahlmg  it  to  stand  uP  under 
overloads  at  continuous  high  sPeeds,  where  other 
multihlade  fans  have  repeatedly  collapsed. 

In  shape,  curvature  and  position  of  the  blades,  the  '^Conoidal 
shows  the  greatest  departure  from  fans  of  this  type  having  blades 
with  Parallel  edges.  The  greater  strength,  more  even  pressure, 
and  resulting  higher  efficiency,  far  offset  the  slightly  higher  cost 
of  construction. 

Every  fan  user  should  have  our  new  catalog  No.  199-K  on  file 


s  \fV 

;  j  r.i. 

Chicago 


New  York 


Philadelphia 

Charlotte 


Pittsburg 

Denver 


Cincinnati 
St.  Louis 
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Who  Leads  in  Feed  Water  Heaters? 


WE  invite  you  to  study  into  this  subject,  to  discover  what 
heater  embodies  the  improvements,  the  real  advan¬ 
tages  that  save  space  and  piping,  elbows  and  valves, 
that  enable  one  apparatus  to  perform  the  functions 
previously  performed  by  three  or  four  or  more — the  special  com¬ 
binations  that  make  it  possible  to  heat  the  water,  purify  the 
exhaust  steam,  soften  the  water,  or  heat  one  supply  and  soften 
and  heat  another,  all  in  one  unitary  apparatus. 

You  will  find  that  the  Cochrane  has  all  improvements 

It  is  easy  to  skimp  on  heaters,  cheaper  to  leave  off  the  oil 
separator,  or  put  it  inside  the  heater  shell,  than  to  provide  a 
good  separator  attached  to  the  outside 
of  the  shell.  Cheaper  to  leave  off  the 
overflow  chamber  or  trap,  but  safer  and 
better*  to.  provide  a  good  steam  trap,  as 
we  do.  Cheaper  to  install  a  small  heater 
than  a  large  one,  but  a  certain  size  is 
needed  to  secure  the  best  results  in  the 
settlement,  filtration  and  purification  of 
the  water,  and  the  driving  off  of  air  and 
gases.  Easy  to  find  cheap  floats,  but  the 
Cochrane  Ventilated  Copper  Float  is 
much  better.  Steel  plate  shells  cost  less 
than  cast  iron  shells,  but  cast  iron  shells 
last  longer  and  do  not  leak.  And  cheaper 
to  copy  other  people’s  ideas  than  to 
develop  your  own,  but  the  imitator  is 
generally  seventeen  years  behind  the  race. 

Only  the  best  is  incorporated  in  the  Cochrane 

Send  us  particulars  about  (1)  the  amount  of  water  you  wish 
to  heat,  (2)  the  amount  of  exhaust  steam  you  have  available, 
(3)  what  you  wish  to  use  exhaust  steam  for,  and  (4)  the  charac¬ 
ter  of  your  boiler  feed  water  (send  us  a  sample  for  analysis)  and 
we  shall  be  glad  to  place  at  your  service  an  engineering  depart¬ 
ment  skilled  by  twenty  years’  experience  in  designing  and  im¬ 
proving  the  economy  of  steam  power  plants  of  all  kinds. 

Ask  for  Catalogue  and 

Harrison  Safety  Boiler  Works 

3189  North  17th  Street  Philadelphia,  Pa. 


Interior  View  of  Cochrane 
Steam  Stack  and  Cut-Out 
Valve  Heater  and  Receiver 
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“Triumph”  Radiator  Valves 


‘TRIUMPH" 
No.  42 

ABSOLUTELY  LEAKLESS 

WITH  NON-RISING  STEM 
QUICK  OPENING  AND  CLOSING 
SPECIAL  HANDLE 
FINE  FINISH  AND  APPEARANCE 

WORKMANSHIP  AND  EFFICIENCY 
UNEXCELLED 


CORNER.  BACK  OFFSET  AND  GATE 


THE  TRIUMPH  VALVE  COMPANY,  Mansfield,  Ohio 


The  Lavigne  Graduated  Packless  Valve 
LOCK  SHIELD  PATTERN 


The  LaTigne  Lock  Shield  Graduated 
Packless  Valve 


Is  particularly  well  adapted  for  certain 
classes  of  work.  Each  size  can  be  very 
accurately  adjusted  to  a  wide  range  of 
sizes  of  radiators,  and  the  adjusting  can 
be  done  by  the  heating  contractor  when 
installing  the  job  instead  of  being  done 
at  the  factory.  It  is  also  Fool  Proof. 
Our  Graduated  Valves  are  also  made  with 
lever  handle  indicator.  Send  for  our  new 
circular  fully  describing  our  various  styles 
of  packless  valves.  Samples  will  be  sent 
to  interested  parties. 

Use  Lavigne  Packless  Valves 
on  Your  Good  Jobs 


LAVIGNE  MFG.  CO.,  Detroit,  Mich. 


/ 


THE  HEATING  AND  VENTILATING  MAGAZINE  9 


THE  ZELLWEGER 
Air  Washing  and  Cooling  Fan 

(Patented) 

Is  the  Most  Thorouiih  Cleaning,  Lowest  Coolin|{, 

Most  Economical,  Simplest  and  Most  Compact  Air 
Washinfi  and  Coolinfi  Apparatus  Yet  Produced. 

1.  It  resembles  outwardly  an  ordinary  Centrifugal  Fan  and  occupies  about 
the  same  space  as  a  Standard  Blower  of  equal  capacity. 

2.  It  combines  the  Four  Apparati:  Fan,  Sprayer,  Eliminator  and  Pump  in 
ONE  Self-Contained  Machine  and  does  their  work  in  ONE  operation. 

3.  It  Purifies  Air  by  Repeated,  Forcible  Contact  with  Water  in  a  Rotating 
Filter  Ring  of  many  layers  of  close  meshed  Wire  Screens. 

4.  It  Cools  Air  from  outdoors  to  within  2®  of  the  temperature  of  the  circu¬ 
lating  water,  which  usually  is  from  5®  to  25®  below  the  temperature  of  the  air  and 
below  80®  in  the  hottest  seasons. 

5.  It  blows  the  washed  air  either  directly  into  rooms  or  buildings  for  cooling 
the  same,  or  through  furnaces  or  steam  coils  for  heating  purposes. 

6.  It  requires  a  Minimum  of  Power  and  Water. 

7.  It  is  Self  Cleaning  and  requires  NO  special  attention. 

8.  Any  Centrifugal  Fan  can  be  transformed  into  a  Successful  Zellweger  Air 
Washing  and  Cooling  Fan. 

9.  ALL  Zellweger  Air  Washing  and  Cooling  Fans  give  PERFECT  SATIS¬ 
FACTION. 


J.  ZELLWEGER  &  SONS 

1900  Adelaide  Avenue  St.  Louis,  Missouri 


Note  the  Automatic  Self- 
CleaniniJ  Movable  By-Pass 

Reduces  fuel  cost  to  the  minimum.  A  Flush- 
ing  System  that  operates  from  the  engine  room, 
thorouehly  cleaning  the  valves  when  necessary. 


This  is  the  Valve 


Used  in  the 


MORGAN-CLARK 
VACUUM 
HEATING  and 
FLUSHING 
SYSTEM 


Our  1911  Booklet  A  takes  up  Detuls  of  Construc¬ 
tion  and  Operation.  May  we  send  it  to  you  ? 


MORGAN-CLARK  SYSTEM  COMPANY  Rochester,  N.  Y. 
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The  Carrier  Air  Washer 
and  Humidifier  maintains 
any  degree  of  humidity  up 
to  90%,  with  only  4%  total 
variation;  cleans  air  by  re¬ 
moving  98%  of  all  dust,  dirt 
and  foreign  matter,  and  cools 
air  in  summer  from  5®  to  19® 
below  outside  temperature. 

The  difference  between  the  Car¬ 
rier  Apparatus  and  others  is  right 
here:  We  guarantee  these  results, 


others  only  promise. 


Our  Catalog  I-VK.  full  and 

complete  details,  A.jK  for  it. 


THE  CARRIER  AIR  CONDITIONING  COMPANY 


OF  AMERICA 


39  CORTLAND  STREET 


NEW  YORK  CITY 


BEST  BY  EVERY  TEST 

SPECIFIED  BY  ALL  LEADING  ARCHITECTS  AND  ENGINEERS 
OUR  REPRESENTATIVES  AT  YOUR  SERVICE 


NCIN 


ST.  LOUIS 


“Kl  NEALY  ”  SYSTEM 

AIR  PURIFYING,  COOLING  AND  HUMIDIFYING 


The  Carrier  Air  Washer  and  Humidifier.  Can  be 
used  with  any  Fan  System  of  Heating 
and  Ventilating 


The  Carrier  Apparatus  is  not  in 
an  experimental  state,  but  has 
been  tested  and  proven  by  hun¬ 
dreds  of  installations.  The  me¬ 
chanical  construction  is  ideal; the 
apparatus  is  complete  in  all  the 
necessary  fittings. 
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Front  View  of  Spray  Device 


Cross  Section  through  Spray  Device 


The  Webster  Non-Cloggable  Spray  Device  consists 
of  a  brass  pipe  with  a  copper  hood  extending  across 
the  ceiling  of  the  spray  chamber.  The  water  aper¬ 
tures  are  in  diameter.  The  non-cloggable  feature  is 
most  important  since  with  the  Webster  Spray  Device  no 
automatic  or  hand  flushing  devices  of  anykind  are  required. 

The  Webster  Spray  Device  produces  two  separate 
sheets  of  combination  “rain  and  spray  -effect,”  giving  a 
maximum  cleansing  efficiency.  Results  guaranteed. 

Catalogue  will  he  sent  on  request 


WARREN  WEBSTER  &  CO 


Camden,  N.  J 


24  Branches  in  the  Principal  Cities 


Established  1888 


AIR  CLEANSING 
AIR  COOLING 


HUMIDIFYING 

DE-HUMIDIFYING 
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Davidson  Fans 

MOTOR  OR 
PULLEY  DRIVEN 

Puzzling  questions  in  ventilation  are 
usually  easiest  solved  by  using  a 
Davidson.  Can  be  erected  anywhere 
by  anybody.  Uses  very  little  power 
and  handles  a  tremendous  amount  of 
air.  Write  to  us  freely. 


Our  Catalogue  is  a  text  book  on  handlin(f  air — Sent  free 


MASSACHUSETTS  FAN  CO. 

BOSTON  NEW  YORK  CHICAGO  CLEVELAND  ST.  PAUL 

22  Ames  Bldg.  SO  Church  St.  1st  NatT  Bank  Bldg.  Rockefeller  Bldg.  Dwyer  Field  Co. 


“ADSCO”  RADIATOR  VALVES 

Permits  of  positive  control  of 
heat  at  the  radiator  in  each  room, 
thus  lessening  the  consumption  of 
fuel  from  20  to  35  per  cent. 

Placed  at  top  of  radiator  makes 
operation  most  convenient. 

All  valves  thoroughly  packed 
and  tested  before  shipment. 

No  Noise,  No  Odor,  Cold 
Returns. 

We  maintain  a  staff  to  prepare  for  our  prospective  customers,  free  of  cost, 
complete  plans  and  specifications  covering  their  requirements. 

ASK  FOR  BULLETIN  No.  119 
Atmospheric  System  Steam  Heating 

AMERICAN  DISTRICT  STEAM  COMPANY 

GENERAL  OFFICES  AND  WORKS 
NORTH  TONAWANDA,  N.  Y. 


CHICAGO 


LOCKPORT.  N.  Y. 
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VACUUM  HEATING  PRACTICE  — A  DISCUSSION 

I. 

Arc  Tumps  ceded  to  Circulate  Steam  in 
Heating  Systems? 

By  J.  M.  Robb 


The  briefest  sort  of  consideration 
of  the  operation  of  the  pumps  will 
convince  any  logically  minded  engineer 
of  the  fallacy  of  applying  pumps  to 
heating  systems  to  induce  circulation. 
Any  heating  installation  that  will  cir¬ 
culate  with  a  vacuum  pump  attached 
to  its  returns  will  operate  with  just 
as  little  pressure  on  the  steam  mains 
without  the  pump  as  with  it,  if  provi¬ 
sion  is  made  for  venting  the  system  to 
relieve  it  of  air. 

A  case  in  point  is  a  large  central 
station  heating  plant  supplying  the 
busineiss  section  of  a  town  of  30,000 
population.  This  plant  was  built  to 
operate  with  two  vacuum  pumps  at¬ 
tached  to  the  trunk  return  mains  at 
two  different  points.  Several  years 
of  service  put  the  return  mains  in  such 
condition  that  they  were  useless  and 
the  expenditure  to  replace  them  was 
so  great  that  the  owners  decided  to 
attempt  to  operate  without  the  pumps. 
They  were  agreeably  surprised  to  learn 
that  they  could  operate  to  better  ad¬ 
vantage  by  venting  each  separate 
building  without  the  pumps  than  with 
them. 

The  fame  of  the  air-line  systems, 
where  the  air  valves  on  the  radiators 


are  connected  to  a  pipe  to  which  is  at¬ 
tached  an  ejector  or  air  pump  is  due 
more  to  the  condenser  action  of  the  air 
line  than  to  the  operation  of  the  pump 
or  ejector.  As  examples  of  this,  the 
practice  of  certain  engineers  may  be 
cited.  These  engineers,  on  their  best 
work,  simply  run  an  air  line  and  put 
two  swing  check  valves  on  the  end, 
instead  of  applying  a  pump  or  ejector. 
Their  work  shows  as  good  or  better 
results  than  the  best  installations  of  air 
line  systems  with  pumps  exhausting 
from  them.  Another  example  is  a  cer¬ 
tain  group  of  school  buildings  sup¬ 
plied  with  steam  from  a  central  sta¬ 
tion  heating  plant.  Two  of  the  build¬ 
ings  are  equipped  with  air-line  system, 
with  an  hydraulic  pump  exhausting 
from  them.  Another  building  is  heat¬ 
ed  with  a  vapor  system,  with  the  re¬ 
turn  lines  open  to  the  atmosphere.  At 
times  the  supply  of  steam  is  deficient, 
and  although  the  air-line  system  build¬ 
ings  are  more  favorably  situated  with 
reference  to  the  source  of  supply,  they 
are  cold  when  the  vapor-heated  build¬ 
ing  is  warmed  by  the  small  quantity  of 
steam  that  reaches  it  from  the  steam 
service. 
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STEIAM  CIRCULATION  COMPARABLE  TO 
AIR  CIRCULATION 

The  problem  of  securing  a  uniform 
circulation  of  air  in  a  building  is  par¬ 
allel  in  many  ways  to  circulating  steam 
in  a  heating  system.  Ventilating  en¬ 
gineers  know  the  advantages  of  a  ple¬ 
num  system,  in  the  way  of  positive 
control,  over  an  exhaust  system.  It 
does  not  take  much  practice  to  demon¬ 
strate  the  tremendous  difficulty  of  se¬ 
curing  a  uniform  pull  from  an  exhaust 
fan  on  a  multitude  of  ducts  all  opening 
into  a  central  duct  leading  to  the  fan 
suction.  The  energy  required  to 
move  a  given  volume  of  air  is  the  same 
in  either  the  pull-through  or  the  push- 
through  system,  but  no  argument  is 
necessary  to  show  which  method  will 
give  the  best  results  with  the  least  at¬ 
tention,  and  the  same  conditions  hold 
with  the  circulation  of  steam  in  a  heat¬ 
ing  system. 

The  average  heating  engineer  fails 
to  appreciate  that  a  pump  operates 
from  the  application  of  energy  to  a 
piston  rod,  causing  it  to  move  back¬ 
ward  and  forward  in  a  cylinder.  The 
piston  attached  to  the  rod  displaces  the 
air  or  other  contents  of  the  pump  cyl¬ 
inder,  and  through  the  operation  of  the 
pump  valves  removes  the  air  or  other 
contents  of  the  pump  suction  pipe. 
The  actual  energy  required  to  exhaust 
the  contents  of  the  suction  pipe  and  its 
connected  apparatus  is  but  a  part  of 
the  work  the  pump  must  perform.  The 
other  part  is  the  friction  of  the  pistons 
in  their  cylinders  and  of  the  rods  in 
their  stuffing  boxes. 

No  consideration  will  be  given  here 
to  the  increased  work  put  on  the  pump 
by  leakage,  if  any  considerable  vacu¬ 
um  is  pulled,  or  on  account  of  some 
of  the  water  of  condensation  flashing 
into  steam  in  the  suction  pipe.  Nor  is 
any  but  a  steam  pump  considered,  for 
if  an  hydraulic  or  electric  pump  be 
used,  the  friction  losses  in  the  pump  it¬ 
self  are  increased  by  the  loss  of  trans¬ 
forming  the  original  energy  into 
hydraulic  or  electric  power  and  then 
again  transforming  this  power  into 
movement  applied  to  the  pump  piston 
rod.  The  point  that  it  is  desired  to 
drive  home  is  that  when  it  comes  to 


getting  the  air  out  of  a  given  heating 
system,  it  can  be  accomplished  with 
the  least  expenditure  of  energy  and 
the  greatest  simplicity  of  apparatus  by 
simply  filling  the  system  with  steam 
from  the  supply  pipes,  instead  of  put¬ 
ting  the  steam  into  a  pump  cylinder  to 
drive  a  piston  back  and  forth  until  all 
the  air  in  the  system,  plus  the  leakage, 
plus  the  condensation  that  has  flashed 
into  vapor,  plus  the  injection  water 
that  has  been  squirted  into  the  pump 
suction  to  condense  that  vapor  into 
water  again,  plus  the  water  of  con¬ 
densation  has  all  been  pumped  out. 

USE  OF  PUMPS  TO  SECURE  POSITIVE 
FLOW 

Now  the  stock  argument  advanced 
by  those  who  advocate  the  application 
of  pumps  to  heating  systems  to  induce 
circulation  is  that  a  positive  flow 
through  all  the  heating  units  in  the 
system  can  be  most  economically  se¬ 
cured  with  pumps  and  with  the  lowest 
initial  main  pressure.  Is  this  so?  A 
comparative  study  of  installations 
where  the  same  skill  has  been  exer¬ 
cised,  in  designing  to  operate  without 
pumps  that  has  been  applied  in  the 
best  examples  of  pump  vacuum  heat¬ 
ing  work  does  not  show  it.  Is  it  any 
easier  to  get  perfect  circulation  in  a 
heating  system  with  a  pump  exhaust¬ 
ing  from  it  than  without?  Is  it  not 
necessary  when  a  pump  is  applied  to 
a  heating  system  to  use  an  automatic 
device  on  each  heating  unit  or  drip 
connection  to  the  pump  suction,  to 
apply  the  pump’s  energy  where  it  is 
needed?  Do  not  these  automatic  de¬ 
vices  bring  in  an  element  of  first  cost 
and  maintenance  that  more  than  offset 
the  requirements  of  proper  design  for 
perfect  circulation  without  pumps? 

An  examination  of  the  patent  rec¬ 
ords  will  indicate  something  of  the 
nature  of  the  problem  that  faces  those 
who  apply  vacuum  pumps  to  heating 
systems  to  induce  circulation.  Hardly 
a  week  passes  without  the  application 
for  a  patent  for  an  automatic  radiator 
return  valve  or  some  similar  appara¬ 
tus  that  will  overcome  some  of  the 
well-known  defects  of  the  application 
of  pumps  to  heating  systems. 
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In  actual  practice,  the  best  return 
valves  or  traps  made  amount  only  to 
a  restricted  passage  to  limit  the 
amount  of  stean.  that  can  flow  into 
the  return  pipes.  Present  practice,  in 
some  cases,  is  to  introduce  more  com¬ 
plications  in  the  return  lines  and  use 
condensers  to  obviate  the  necessity 
for  injection  water  in  the  pump  suc¬ 
tion  pipes. 

In  a  recent  description  of  the  heat¬ 
ing  apparatus  in  one  of  the  largest 
office  buildings  in  the  world,  it  is  stat¬ 
ed  that  the  water  supply  for  the  build¬ 
ing  is  passed  through  the  condenser 
and  that  “its  temperature  is  raised  only 
a  few  degrees.”  The  discharge  of  all 
the  steam  that  could  be  generated  in 
the  hugest  power  plant  in  New  York 
would  not  affect  the  temperature  of 
the  Hudson  River  very  much,  so  that 
the  foregoing  statement  does  not  con¬ 
vey  an  adequate  conception  of  the  heat 
dissipated  by  such  a  condenser.  On 
a  certain  heating  system  of  10,000 
sq.  ft.  of  radiation,  installed  during 
the  past  two  years  in  accordance 
with  the  best  present  vacuum  pump 
practice,  it  has  been  found  that  the 
heater  overflow  from  the  injection 
water  required  to  be  put  into  the  pump 
suction  is  at  times  equivalent  to  the 
steam  required  to  heat  3,000  sq.  ft. 
of  radiation.  In  addition,  the  exces¬ 
sive  load’ put  on  the  pump  has  so  worn 
it  that  it  must  be  replaced  this  winter. 

Does  not  all  this  support  the  claim 
that  the  application  of  a  vacuum  pump 
to  a  heating  system  does  not  alter  the 
nature  of  the  circulation  problem  ? 
Would  it  not  be  better  engineering 
to  properly  design  the  piping  to  secure 
perfect  circulation  and  eliminate  the 
pumps  and  all  the  automatic  devices 
their  use  demands? 

No  attention  will  here  be  paid  to 
the  consideration  of  conditions  where 
condensation  must  be  lifted  out  of  ra¬ 
diators  set  at  levels  below  the  most  of 
the  heating  apparatus  except  to  state 
that  when  this  condition  is  met,  the 
simplest  and  best  way  to  handle  it  is 


to  treat  the  return  line  as  an  open 
drain  and  pump  or  lift  only  the  con¬ 
densation.  •  Many  an  installation  -has 
been  made  where  the  vacuum  pump 
has  been  expected  to  lift  condensation 
out  of  radiators,  only  to  discover  that 
the  operating  difficulties  were  so  great 
that  some  other  means  of  handling  the 
work  had  to  be  found. 

The  time  is  coming  when  the  engi¬ 
neer  who  puts  a  pump  on  a  heating 
system  to  induce  circulation  will  be 
considered  in  the  same  light  as  one 
who  advocates  the  use  of  a  pump  to 
get  a  uniform  flow  out  of  an  elevated 
tank  to  a  set  of  fixtures  below  the  . 
tank’s  level. 

The  correct  principle  that  underlies 
the  circulation  of  steam  in  a  heating 
system  lies  in  the  proportioning  of  the 
piping  for  the  desired  initial  pressure, 
the  restriction  of  the  supplies  to  the 
various  heating  units  so  that  no  unit 
will  get  more  steam  than  it  can  con¬ 
dense  at  the  predetermined  pressure, 
and  the  treatment  of  the  return  lines 
as  open  drains.  When  this  is  under¬ 
stood,  it  will  be  found  as  easy  to  get 
perfect  circulation  in  any  heating  sys¬ 
tem  of  any  extent,  with  as  low  initial 
pressures,  as  are  possible  with  any 
other  means,  as  it  is  to  get  a  uniform 
flow  of  water  from  an  elevated  tank  to 
any  number  of  fixtures  at  lower  levels. 
The  tremendous  increase  in  vapor 
heating  is  ample  basis  for  all  the  state¬ 
ments  made  here.  The  vapor  heating 
people  are  circulating  steam  with  as 
low  or  lower  initial  pressures,  in  as 
large  installations,  as  the  pump  vacu¬ 
um  people,  and  they  are  doing  it  with, 
at  least,  equal  fuel  economy. 

The  builders  of  central  stating  heat¬ 
ing  plants  for  town  heating  are  also 
demonstrating  that  as  good  or  better 
operating  results  can  be  secured  with¬ 
out  vacuum  pumps  as  with  them. 

Finally,  no  more  skill  is  required  to 
properly  design  and  erect  a  heating 
system  that  will  operate  better  without 
a  vacuum  pump  than  with  one. 
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II. 

The  Use  oj"  Vtimps  in  Uactitim  Steam  Heating 

Systems 

By  Preston  Daniels,  M.E. 


Vacuum  pumps  for  use  in  vacuum 
steam  heating  work  have  come  to  be 
regarded  as  integral  parts  of  that  kind 
of  a  heating  system.  But  like  anything 
else  that  involves  the  combination  of 
one  or  more  things,  the  science  of 
steam  heating  cannot  expect  its  ulti^ 
mate  perfection  to  come  from  the  use 
of  the  vacuum  pump  alone.  The  pump 
can  only  be  expected  to  do  its  part  and 
the  success  it  attains  is  largely,  if  not 
wholly,  dependent  upon  the  success  or 
failure  of  the  other  things  that  work 
in  conjunction  with  it.  For  instance, 
if  steam  mains  supplying  the  radiation 
are  too  small,  or  if  the  radiation  is  not 
sufficient  to  properly  heat  the  building, 
the  pump  cannot  be  blamed,  and  again, 
if  the  return  mains  from  the  radiation 
to  which  the  vacuum  pump  is  connect¬ 
ed  contain  steam,  then  the  pump  is 
handicapped  in  direct  proportion  to 
the  amount  of  steam  the  return  mains 
contain. 

In  some  ways  we  might  say  that 
vacuum  steam  heating  engineering  has 
been  abused  the  past  few  years  by  the 
number  of  devices  put  on  the  market 
in  which  inventors’  ideas  have  been 
put  into  practice  before  their  appa¬ 
ratus  was  perfected  and  this  fact  has 
caused,  in  some  places,  the  condemna¬ 
tion  of  the  entire  system,  inclusive  of 
pumps,  the  latter  of  which,  by  reason 
of  their  tendency  to  draw  steam  into 
the  return  line  from  the  radiator,  re¬ 
ceived  the  brunt  of  the  criticism. 

By  reason  of  the  fact  that  the  pumps 
used  in  one-pipe  or  “air  line”  systems 
are  very  small,  this  discussion  only 
covers  the  use  of  pump  in  two  pipe 
systems. 

It  is  intimated  that  even  though  the 
radiator  traps  do  close  tight  for  steam, 
thereby  prohibiting  any  from  getting 
into  the  suction  or  return  pipes,  vapyor 
will  be  produced  therein  anyway  due 
to  the  re-evaporization  of  the  water  of 
condensation  by  reason  of  its  being 
discharged  into  pressure  below  atmos¬ 


phere  produced  by  the  vacuum  pump. 
This  writer  seemed  to  think  that  the 
radiator  traps  which  had  come  under 
his  observation  did  close  against 
steam,  but  that  they  discharged  the 
water  into  the  return  pipe  at  such  a 
high  temperature  that  it  flashed  again 
into  vapor  and  worked  against  the 
vacuum  pump.  I  believe  that  in  this 
particular  the  gentleman  is  in  error. 
While  it  is  true  that  if  water  at  212° 
F.  is  discharged  into  a  pipe  contain¬ 
ing  a  partial  vacuum  it  will  partially 
vaporize,  yet  the  amount  of  vaporiza¬ 
tion  for  any  vacuum  that  can  be  pro¬ 
duced  by  a  vacuum  pump  is  so  small 
that  it  will  almost  be  negligible.  Let 
us  refer  to  the  steam  tables  for  proof 
of  this  statement. 

The  latent  heat  of  steam  at  212°  F. 
is  965.7  B.  T.  U.  Assuming  the  tem¬ 
perature  surrounding  the  room  in 
which  the  radiator  is  placed  to  be  32® 
F.  above  zero,  then  the  sensible  heat 
(  i.  e.,  the  heat  necessary  to  raise  the 
temperature  of  i  lb.  of  water  from 
32°  F.  to  212®  F.  is  180  B.  T.  U.). 
Now  we  will  assume  that  we  are  cir¬ 
culating  steam  through  the  radiation 
at  atmospheric  pressure.  Also  we  will 
assume  the  amount  of  radiation  to  be 
10,000  sq.  ft.  and  that  it  condenses 
lb.  of  steam  per  hour,  after  the  tem¬ 
perature  of  the  room  has  reached  72® 
F.,  make  a  total  of  2500  lbs.  per  hour. 
Each  pound  of  water  as  it  is  discharg¬ 
ed  into  return  piping  contains  180 
B,  T.  U.  above  32®  F.  2500  x  180  = 
450,000  B.  T.  U.’s  (above  32®  F.)  of 
heat  in  the  condensation  reaching  the 
return  line  per  hour.  Assuming  a 
1 1. 6-in.  vacuum  and  referring  to 
steam  tables  we  note  that  it  requires 
an  addition  of  982.4  B.T.U.  to  change 
I  lb.  of  water  into  steam  at  that  pres¬ 
sure  and  that  water  boils  under  that 
pressure  at  188.3®  F.  Since  the  tem¬ 
perature  of  the  water  being  discharged 
in  the  partial  vacuum  is  212®  F.,  or 
23.7®  F.  higher  than  the  boiling  point 
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of  water  at  the  temperature  corre¬ 
sponding  to  the  pressure  in  the  return 
line,  a  part  of  such  water  will  flash 
into  vapor  which  can  be  calculated  as 
23.7  X  2500 

follows : - =  6  lbs.,  approxi- 

982.4 

mate,  per  hour,  or  o.i  pound  per  min¬ 
ute.  The  surface  of  the  return  line  it¬ 
self,  even  if  it  were  covered,  would 
condense  more  vapor  than  that  per 
minute.  To  prove  this,  I  have  in  mind 
several  vacuum  installations  operating 
on  lo-in.  to  20-in.  of  vacuum  without 
the  use  of  jet  water  and  with  a  very 
small  drop  in  vacuum  between  the 
pump  and  farthest  radiator.  On  these 
jobs  are  used  radiator  traps  that  per¬ 
mit  only  the  water  of  condensation 
and  the  air  to  drain  into  the  suction 
or  return  line.  No  steam  gets  through 
them.  It  is,  therefore,  necessary  that 
no  steam  shall  escape  into  the  return 
line  before  we  can  consistently  argue 
that  a  vacuum  pump  is  of  advantage 
in  a  heating  system. 

Therefore,  I  shall  assume  in  stating 
the  advantages  of  a  vacuum  pump  in  a 
heating  system  that  no  steam  is  to  be 
contended  with  in  the  return  line. 
Now,  let  us  ask  ourselves,  what  is  the 
purpose  of  a  vacuum  pump  in  a  heat¬ 
ing  system?  It  is  to  partially  elimi¬ 
nate  the  atmospheric  pressure  from 
the  piping  and  at  the  same  time  draw 
the  water  of  condensation  out  of  the 
radiators.  What  is  atmospheric  pres¬ 
sure?  It  is  the  pressure  or  weight  of 
air  and  must  be  overcome  in  order 
that  any  machine  can  do  work.  It  is 
the  pressure  that  prevents  water  from 
boiling  and  taking  up  latent  heat  units 
until  a  temperature  of  212®  F.  is  ob¬ 
tained.  (Based  on  station  at  sea  level. 
Altitude,  of  course,  changes  boiling 
point  of  liquid.)  Without  it  water 
would  boil  and  turn  into  steam  at  a 
temperature  below  100°  F.  It  is  a 
pressure  that  forces  us  to  build  up  an 
absolute  pressure  of  14.7  lbs.  before 
steam  will  flow  through  pipes.  If  we 
can  remove  any  part  of  it  we  have 
gained  something,  and  if  we  choose 
to  still  keep  the  boiler  pressure  at  zero 
instead  of  less  we  have  helped  circu¬ 
lation  by  removing  the  obstacles  in 


front  of  the  steam  rather  than  build¬ 
ing  energy  in  the  steam  to  enable  it  to 
force  its  way  through  the  piping.  The 
expansion  of  steam  increases  with  the 
decrease  of  pressure  while  the  latent 
heat  (which  is  the  only  available  heat 
practically  to  be  looked  for  in  a  heat¬ 
ing  system)  increases.  Therefore,  the 
lower  the  pressure  we  circulate  the 
Fteam  the  more  space  it  will  fill  with 
almost  an  equal  heating  value.  The 
vacuum  pump  enables  us  to  realize 
upon  this  property  of  steam. 

Aside  from  this  saving  in  the  heat¬ 
ing  plant,  where  the  steam  generated 
is  for  heating  purposes  only,  comes 
the  saving  in  plants  where  engines  are 
used.  The  heating  plant,  if  installed 
with  due  reference  to  proper  amount 
of  radiation,  traps,  pipe  sizes  and 
vacuum  pump,  will  actually  reduce  the 
back  pressure  on  the  engine  cylinder 
to  zero.  This  enables  one  to  utilize 
the  otherwise  waste  product  of  ex¬ 
haust  steam  without  sacrificing  any 
power  of  the  engine. 

It  is  argued  by  some  that  the  cost 
of  operating  the  pump  is  such  that  the 
saving  made  by  it  does  not  justify  its 
installation.  In  some  cases  this  may 
be  true,  for  instance  on  very  small 
heating  systems  where  a  power  pump 
is  used.  Even  in  this  case  the  expense 
of  operation  has  been  greatly  reduced 
by  the  controlling  devices  now  on  the 
market  to  regulate  the  starting  and 
stopping  of  the  pump  depending  on 
the  degree  of  vacuum  produced  in  the 
return  line.  Here  the  pump  only  need 
be  run  from  25%  to  50%  of  the  time 
that  heat  is  required.  But  seldom,  if 
ever,  would  I  question  the  installing 
of  stearh-driven  pumps.  The  exhaust 
from  steam-driven  pumps  can  be  used 
for  heating  and,  therefore,  not  wasted 
and  the  frictional  energy  lost  can 
hardly  be  measured.  In  low  pressure 
steam  plants  pumps  can  be  supplied  to 
operate  on  as  low  as  10  lbs.  pressure 
very  successfully. 

With  these  facts  before  us  it  hardly 
seems  that  we  can  argue  for  the  aban¬ 
donment  of  the  vacuum  pump  in 
steam  heating  work.  We  are  obliged 
to  use  feed  pumps  anyway  with  power 
plant  equipment  and  if  a  feed  pump  is 
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with  one  hand  regulating  valve  on  the 
radiator  inlet,  an  automatic  radiator 
thermostatic  trap  on  the  outlet,  the 
elimination  of  air  valves  on  the  radia¬ 
tors  and  a  system  of  pumps  in  the 
boiler-room  to  discharge  the  air  from 
the  piping  and  put  the  water  of  con¬ 
densation  back  into  the  boiler,  as  well 
as  induce  a  positive  circulation  of 
steam  throughout  the  entire  system  of 
piping  and  radiation. 


'Vartaiion  oj"  Weight  and  Heat  Content  Ver 
Gallon  oj"  Water 

By  Sidney  D.  Kutner. 

Water  as  ordinarily  used  commer-  content,  values  are  expressed  in  B.  T. 
cially  is  usually  measured  in  cubic  U.  per  pound.  Consequently,  nearly 
feet,  and  when  referring  to  its  heat  all  tables  show  the  variation  of  weight 

TABLE  SHOWING  VARIATION  OF  WEIGHT  AND  HEAT  CONTENT 
PER  GALLON  OF  WATER 

FROM  32  DEGREES  TO  212  DEGREES  F. 


not  used  on  the  heating  plant  we  must 
select  the  return  trap  or  use  a  gravity 
return  which  necessitates  the  install¬ 
ing  of  a  system  embodying  the  disad¬ 
vantages  of  hand  control  regulating 
valves,  and  air  valves  on  the  radia¬ 
tor. 

Recalling  to  mind  all  the  advantages 
of  heating  systems,  summing  them  up 
as  engineers  have  in  the  last  twenty 
years,  one  cannot  help  but  admit  the 
superiority  of  the  two-pipe  system. 


Temp. 
Deg.  F. 

Pounds 

per 

Gallon 

B.T.U. 

per 

Gallon 

Temp. 
Deg.  F. 

Pounds 

per 

Gallon 

B.T.U. 

per 

Gallon 

Temp. 
Deg.  F. 

Pounds 

per 

Gallon 

B.T.U. 

per 

Gallon 

32 

8.344 

0 

62 

8.336 

251 

92 

8.303 

498 

33 

8.344 

8 

63 

8.336 

259 

93 

8.302 

506 

34 

8.344 

17 

64 

8.335 

267 

94 

8.301 

515 

35 

8.344 

25 

65 

8.334 

276 

95 

8.299 

523 

36 

8.344 

34 

66 

8.334 

284 

96 

8.298 

531 

37 

8.344 

42 

67 

8.332 

292 

97 

8.296 

539 

38 

8.344 

50 

68 

8.332 

301 

98 

8.294 

547 

39 

8.344 

58 

69 

8.331 

309 

99 

8.293 

555 

40 

8.344 

67 

70 

8.330 

317 

100 

8.291 

564 

41 

8.344 

76 

71 

8.329 

325 

101 

8.289 

572 

42 

8.344 

84 

72 

8.328 

334 

102 

8.288 

580 

43 

8.344 

92 

73 

8.327 

342 

103 

8.287 

588 

44 

8.344 

101 

74 

8.325 

350 

104 

8.285 

596 

1  45 

8.344 

109 

75 

8.325 

358 

.  105 

8.283 

604 

’  46 

8.344 

117 

76* 

8.323. 

367 

106 

8.281 

612 

47 

8.344 

126 

77 

8.322 

375 

107 

8.279 

620 

!  48 

8.343 

134 

78 

8.321 

383 

108 

8.277 

629 

49 

8.343 

142 

79 

8.320 

391 

109 

8.275 

637 

50 

8.343 

151 

80 

8.319 

399 

110 

8.273 

645 

51 

8.343 

159 

81 

8.318 

408 

111 

8.271 

653 

52 

8.342 

168 

82 

8.316 

416  • 

112 

8.269 

661 

53 

8.342 

176 

83 

8.315 

424 

113 

8.267 

669 

1  54 

8.342 

184 

84 

8.314 

432 

114 

8.265 

.  677 

55 

8.340 

192 

85 

8.313 

440 

115 

8.263 

685 

56 

8.340 

201 

86 

8.311 

449 

116 

8.261 

693 

■  57 

8.340 

209 

87 

8.310 

457 

117 

8.259 

701 

58 

8.339 

217 

88 

8.309 

465 

118 

8.257 

709 

59 

8.339 

226 

89 

8.307 

473 

119 

8.255 

717 

60 

8.338 

234 

90 

8.306 

482 

120 

8.253 

726 

61 

8.338 

242 

91 

8.305 

490 

121 

8.250 

734 

CHART  SHOWING  VARIATION  OF  WEIGHT  AND  HEAT  CONTENT  PER  GALLON  OP  WATER  FROM 
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and  of  heat  content  with  the  tempera¬ 
ture  in  pounds  per  cubic  foot  and  in 
B.  T.  U.  per  pound. 

Very  frequently  the  gallon  is  used 
as  the  unit  and  tables  showing  the 
variation  of  the  above  factors  as  func¬ 
tions  of  the  gallon,  although  conveni¬ 
ent  to  have,  are  seldom  found.  In  con¬ 
nection  with  a  series  of  computations 
involving  the  gallon  as  the  unit,  the 
table  given  herewith  was  devised  by 
the  writer. 

Kent,  in  his  handbook,  gives  a  table 
showing  the  variation  of  weight  in 
pounds  per  cubic  foot.  Since  there 
are  1728  cu.  in.  in  a  cubic  foot  and 
231  cu.  in.  in  a  gallon,  the  weight  per 
gallon  is  easily  found,  viz. : 

231 

Pounds  per  gallon  = - X  pounds 

1728 

per  cubic  feet,  e.  g.,  at  icx)°  F. 


231 

Pounds  per  gallon  = - X  62.02 

1728 

—  8.291. 

Multiplying  the  pounds  per  gallon 
by  the  B.  T.  U.  per  pound,  as  taken 
from  the  steam  tables  (Marks  and 
Davis),  the  B.  T.  U;  per  gallon  are 
found  at  100°  F.,  B.  T.  U.  per  gallon 
=  8.  291  X  67.97  ==  564  B.  T.  U. 

When  using  the  table  in  connection 
with  the  computations  for  which  it 
was  devised,  it  was  unnecessary  to 
have  any  greater  refinement  in  the 
values  for  heat  content.  The  next 
higher  unit  was  taken  for  values  over 
the  half. 

The  values  given  in  the  above  table, 
when  plotted  against  temperature, 
give  two  interesting  curves  and,  if 
large  scales  are  used  when  plotting 
same,  values  may  be  easily  read  from 
them  instead  of  from  the  table. 


TABLE  SHOWING  VARIATION  OF  WEIGHT  AND  HEAT  CONTENT 
PER  GALLON  OF  WATER 
FROM  32  DEGREES  TO  212  DEGREES  F. 


Temp. 
Deg.  F. 

Pounds 

per 

Gallon 

B.T.U. 

per 

Gallon 

Temp. 
Deg.  F. 

Pounds 

per 

Gallon 

B.T.U. 

per 

Gallon 

Temp. 
Deg.  F. 

Pounds 

per 

Gallon 

B.T.U. 

per 

Gallon 

122 

8.248 

■a 

979 

182 

8.089 

1212 

123 

8.246 

987 

183 

8.086 

1220 

124 

8.244 

154 

995 

184 

8.083 

1228 

125 

8.241 

766 

155 

8.164 

1003 

185 

8.080 

1235 

126 

8.239 

774 

156 

8.162 

1011 

186 

8.076 

1243 

127 

8.237 

782 

157 

8.159 

1019 

187 

8.073 

1251 

128 

8.235 

790 

158 

8.156 

1027 

188 

8.070 

1258 

129 

8.232 

798 

159 

8.153 

1034 

189 

8.067 

1266 

130 

8.230 

806 

160 

8.151 

1042 

190 

8.064 

1273 

131 

8.227 

814 

161 

8.148 

1050 

191 

8.060 

1281 

132 

8.224 

821 

162 

8.145 

1058 

192 

8.057 

1288 

133 

8.222 

829 

163 

8.143 

1066 

193 

8.053 

1296 

134 

8.220 

837 

164 

8.140 

1073 

194 

8.050 

1303 

135 

8.217 

845 

165 

8.137 

1081 

195 

8.047 

1311 

136 

8.214 

853 

166 

8.134 

1089 

196 

8.044 

1319 

137 

8.212 

861 

167 

8.131 

1097 

197 

8.040 

1326 

138 

8.209 

869 

168 

8.129 

1104 

198 

8.037 

1334 

139 

8.206 

877 

169 

8.126 

1112 

199 

8.034 

1341 

140 

8.204 

885 

170 

8.123 

1120 

200 

8.030 

1349 

141 

8.201 

893 

171 

8.120 

1128 

201 

8.027 

1356 

142 

8.199 

901 

172 

8.117 

1135 

202 

8.024 

1364 

143 

8.196 

909 

173 

8.114 

1143 

203 

8.021 

1371 

144 

8.194 

917 

174 

8.112 

1151 

204 

8.017 

1379 

145 

8.191 

924 

175 

8.109 

1159 

205 

8.014 

1386 

146 

8.189 

932 

176 

8.106 

1166 

206 

8.010 

1393 

147 

8.186 

940 

177 

8.103 

1174 

207 

8.007 

1401 

148 

8.184 

948 

178 

8.100 

1182 

208 

8.004 

1409 

149 

8.181 

956 

179 

8.097 

1189 

209 

8.000 

1416 

150 

8.178 

964 

180 

8.094 

1197 

210 

7.997 

1424 

151 

8.175 

972 

181 

8.091 

1205 

211 

7.993 

1431 

212 

7.989 

1438 
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Tlafe  of  Heat  Transmission  in  Indirect 
Surface  Air  Heaters 

A  NEW  THEORY  OF  HEAT  CONVECTION  UNDER  FORCED  CIRCULATION  OF  AIR, 

WITH  NEW  FORMULA 

By  Willis  H.  Carrier  and  Frank  L.  Busey 


Probably  the  most  exhaustive  dis¬ 
cussion  of  air  conditioning  from  a 
technical  standpoint  that  has  appeared 
in  recent  years  is  contained  in  two 
papers  presented  at  the  recent  meeting 
of  the  American  Society  of  Mechani¬ 
cal  Engineers.  One  of  these  papers 
on  “Rational  Psychrometric  For¬ 
mulae”  was  published  in  condensed 
form  in  The  Heating  and  Venti¬ 
lating  Magazine  for  December.  The 
other  paper,  on  “Air  Conditioning  Ap¬ 
paratus,”  by  Willis  H.  Carrier  and 
Frank  L.  Busey,  is  supplemented  with 
a  consideration  of  the  rate  of  heat 
transmission  in  indirect  surface,  air 
heaters  and  coolers  and  a  new  theory 
of  heat  convection  under  forced  circu¬ 
lation  of  air  is  developed  and  estab¬ 
lished  by  experiment.  A  rational  for¬ 
mula  for  calculating  the  rate  of  heat 
transfer  and  temperature  rise  at  vari¬ 
ous  air  velocities  and  temperature  dif¬ 
ferences  is  given  in  conformance  with 
this  experimental  data.  The  principal 
portions  of  this  part  of  the  paper  are 
given  herewith : 

An  essential  element  in  air-condi¬ 
tioning  apparatus  is  the  indirect  radia¬ 
tion  necessary  to  warm  the  air  after 
saturation  in  the  humidifier.  In  sys¬ 
tems  where  the  air  is  required  for 
ventilation  only,  and  the  heating  is  ef¬ 
fected  by  separate  radiation,  as  in 
many  of  the  larger  installations,  it  is 
necessary  to  use  indirect  radiation 
only  for  the  purpose  of  warming  the 
air  from  the  dewpoint  temperature  to 
approximately  room  temperature.  In 
the  majority  of  installations,  however, 
the  air  is  heated  bv  means  of  indirect 
radiation  to  the  point  required  to 
maintain  the  proper  room  tempera¬ 
ture. 

The  temperature  to  which  this  con¬ 
ditioned  air  must  be  heated  evidently 
depends  on  the  outdoor  temperature 
and  upon  the  temperature  difference 
to  be  maintained  between  the  room 


and  the  dewpoint  of  the  air  supply,  as 
required  by  the  humidity  control.  On 
this  account  data  pertaining  to  the 
proper  design  of  such  an  indirect  heat¬ 
ing  surface  are  of  especial  importance. 
These  data  are  also  applied  in  -air  con¬ 
ditioning  to  the  design  of  surface  cool¬ 
ers,  dehumidifiers,  and  interchangers. 

The  factors  of  importance  in  such  a 
design  are  the  relation  of  free  area  to 
heating  surface ;  the  rate  of  heat  trans¬ 
mission  for  various  velocities  through 
the  clear  area,  and  various  tempera¬ 
ture  differences  between  the  air  and 
heating  medium ;  and  the  resistance  of 
the  heater  to  the  passage  of  air.  The 
following  experimental  and  mathe¬ 
matical  investigation  was  conducted 


FIG.  1— ideal  diagram  ILLUSTRATING  THE 
THEORY  OF  HEAT  TRANSMISSION 

for  the  purpose  of  establishing  these 
relationships,  as  very  little  authorita¬ 
tive  information  is  at  present  avail¬ 
able  on  this  subject. 

THEORY  OF  CONVECTION  WITH  FORCED 
CIRCULATION 

The  accompanying  diagram.  Fig.  i, 
presents  a  graphical  representation  of 
the  process  of  the  heat  transfer  from 
steam  to  air  through  conducting  wall. 
Experimental  investigation  leads  us  to 
conclude  that  the  exterior  of  the  con¬ 
ducting  wall  is  covered  with  a  surface 
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film  into  which'  heat  passes  directly  with  reference  to  the  steam 


from  the  conducting  wall,  and  whose 
resistance  to  the  passage  of  heat  is  in¬ 
dependent  of  the  velocity  of  the  con- 
vecting  medium;  but  it  is  a  direct 
function  of  the  density  and  specific 
heat  of  that  medium. 

The  total  resistance  of  the  surface 
film  of  the  steam,  of  the  conducting 
wall,  and  of  the  surface  film  of  the 
conducting  medium,  may  therefore  be 
represented  by  a  constant  R,  which  is 
independent  of  the  temperature  differ¬ 
ence  between  the  steam  and  the  con- 
vecting  medium,  and  of  the  velocity 
of  the  latter. 

Experimental  investigation  also  in¬ 
dicates  that  heat  is  transferred  from 
the  surface  film  to  the  main  body  of 
the  convecting  medium,  that  is  to  the 
air,  entirely  by  displacement.  Par¬ 
ticles  of  air  in  the  surface  film  are  dis¬ 
placed  by  impact,  due  to  the  velocity 
of  the  air  over  the  surface,  and  are 
thus  mixed  with  the  main  body  of  the 
air.  This  displacement  may  be  shown 
to  be  in  direct  proportion  to  the  veloc¬ 
ity.  The  rate  of  heat  transfer  from  the 
surface  film  to  the  air  is  therefore  di¬ 
rectly  proportional  to  the  product  of 
the  velocity  and  temperature  differ¬ 
ence  between  the  film  and  air. 

Let  0^  represent  the  steam  tempera¬ 
ture,  the  distance  OS  the  extent  of 
surface  over  which  a  unit  of  air  passes 
progressively.  Let  6^  62  represent  the 
progressive  air  temperatures  with  ref¬ 
erence  to  the  steam  temperature  0^, 
and  the  line  di  O2  the  corresponding 
surface  film  temperatures.  Then  —  B 
represents  the  difference  between  air 
temperature  and  steam  temperature  at 
any  instant,  and  B^  —  B',  the  corre¬ 
sponding  difference  between  the  steam 
temperature  and  the  film  temperature. 

(The  authors  proceed  to  state  this 
theory  mathematically  and  deduce  the 
following  formula!) 

F 

l0g,»(  -  )= - ■••[!] 

\B^  —  /  m  V  -f-  n 

Where  B^  represents  the  steam  tem¬ 
perature. 

Bi  and  B2  represent  the  pro- 
pressive  air  temperatures 


temp>erature,  B^. 
total  surface,  sq.  ft. 

p  — - 

clear  area,  sq.  ft. 

V  represents  air  velocity 
through  clear  area  in  feet 
per  minute. 

n  is  a  constant  and  m  is  sub¬ 
stantially  a  constant,  except 
as  varied  by  change  in  the 
absolute  temperature  of  the 
surface  film. 

SURFACE  FILM  TEMPERATURE 

(For  the  surface  film  temperature 
the  authors  deduce  the  following  for¬ 
mula :) 

0  —  =  RK  (B^  —  B) . [2] 

Where  B^  represents  the  steam  tem¬ 
perature. 

B'  represents  the  surface  film 
temperature  corresponding 
to  the  progressive  air  tem¬ 
perature. 

R  represents  the  total  resist¬ 
ance. 

K  represents  the  rate  of  trans¬ 
mission  in  B.  T.  U.  per 
square  foot  per  hour  per  de¬ 
gree  difference  in  tempera¬ 
ture  between  the  steam  and 
air. 

B  represents  the  progressive  air 
temperature  with  reference 
to  the  steam  temperature  B^. 

The  difference  between  the  steam 
and  film  temperature  is  proportionate 
to  the  difference  between  the  steam 
and  air  temperatures  when  RK  is  con¬ 
stant. 

EXPERIMENTAL  DETERMINATION  OF 

THE  LAWS  OF  CONVECTION 

We  will  now  proceed  to  determine 
the  constants  in  the  foregoing  equa¬ 
tions  and  give  the  experimental  evi¬ 
dence  by  which  the  above  theory  may 
be  corroborated.  Table  i  gives  the  ob¬ 
served  and  corrected  results  from  ten 
heat  transmission  tests  conducted 
upon  eight  sections  of  fan  system 
heaters,  each  section  being  composed 
of  four  rows  of  i-in.  wrought-iron 
pipe,  making  a  total  depth  of  32  rows 
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of  pipe.  Details  of  the  heater  con¬ 
struction  are  shown  in  Fig.  2. 

Each  section  contained  126.6  sq.  ft. 
of  surface,  and  the  clear  area  was  10.- 
263  sq.  ft.  The  air  was  drawn  through 
the  heater  by  a  steel  plate  fan,  and 
blown  through  a  nozzle  where  the  air 
measurements  were  made.  The  ve¬ 
locity  of  the  air  was  measured  by 
means  of  a  Pitot  tube  and  a  hook 
gauge,  the  temperatures  being  carefully 
taken  at  the  outlets  with  thermometers 
well  protected  from  the  effect  of  radi¬ 
ation.  The  Pitot  tube  readings  were 
taken  at  the  outlet  of  the  fan  nozzle,  a 


FIG.  2— DETAIL  OF  HEATER  CONSTRUCTION 
USED  IN  TESTS 


series  of  64  readings  having  been 
taken  over  the  area  of  the  outlet,  and 
the  ratio  of  the  average  to  the  reading 
at  the  center  carefully  computed.  Dur¬ 
ing  the  test  continuous  readings  were 
taken  with  the  Pitot  tube  fixed  in  the 
center  of  the  orifice,  which  were  after¬ 
wards  corrected  for  the  above  ratio. 

The  pressure  of  the  steam,  as  well 
as  the  speed  of  the  fan  engine,  was 
kept  constant  throughout  each  test  by 
two  of  the  observers.  The  condensa¬ 
tion  from  each  section  was  weighed 
separately,  and  the  temperatures  care¬ 
fully  noted.  Each  section  was  provid¬ 
ed  with  an  air  vent,  and  thoroughly 


blown  out  for  about  one  hour  before 
starting  the  test,  and  some  steam  was 
allowed  to  blow  through  during  the 
entire  test.  A  separator  was  placed  in 
the  steam  line  before  the  throttle,  and 
a  calorimeter  was  used  to  determine 
the  quality  of  the  steam  as  it  entered 
the  steam  heater.  A  slight  degree  of 
superheat  was  observed  during  each 
test,  and  the  proper  allowance  made 
in  the  calculation  of  the  total  heat  of 
the  steam.  The  saturation  tempera¬ 
ture  of  the  steam  was  also  taken  be¬ 
fore  and  after  each  test  to  check  the 
steam  gauge,  proper  allowance  being 
made  for  steam  correction  to  the  ther¬ 
mometer.  Barometric  readings  were 
made  during  each  test,  and  the  steam 
pressure  so  regulated  as  to  maintain 
an  absolute  pressure  of  19.7  lbs.  on 
the  heating  coils.  The  steam  gauge  was 
calibrated  by  means  of  a  dead-weight 
tester  before  and  after  each  test,  due 
allowance  being  made  for  the  baro¬ 
metric  reading  taken  at  the  time. 

In  Table  i  will  be  found  the  princi¬ 
pal  data  obtained.  The  first  column  for 
each  test  contains  the  uncorrected  ob¬ 
servations,  the  second  column  these 
same  readings,  corrected  to  standard 
conditions  of  70°  F.  and  29.92  in.  ba¬ 
rometer,  while  in  the  third  column,  a 
further  correction  is  made  for  a  sys¬ 
tematic  error  of  8%  in  measuring  the 
air.  Proper  allowance  had  been  made 
for  heat  loss  from  the  air  by  convec¬ 
tion  from  the  surface  of  the  heater 
casing  and  fan  housing,  correction  for 
this  loss  being  added  to  the  air  tem¬ 
perature.  Slight  corrections  were  also 
made  for  condensation  from  such 
portions  of  the  heater  base  and  pipe 
connections  as  were  exposed  to  the  air 
of  the  room  rather  than  to  the  air 
measured. 

A  further  correction  was  also  re¬ 
quired  to  make  allowance  for  the  fact 
that  the  condensation  left  the  heater  at 
practically  steam  temperature,  and  a 
portion  would  flash  into  steam  upon  ex¬ 
posure  to  the  atmosphere.  After  care¬ 
ful'  tests  it  was  decided  to  add  1.5% 
to  the  weight  of  condensation  to  cover 
this  loss,  as  well  as  i^  lb.  per  Yz  hr. 
to  cover  the  average  loss  due  to  evap¬ 
oration  from  the  tanks  containing  the 


TABLE  1— LOG  OF  OBSERVED  AND  CORRECTED  RESULTS  FROM  HEAT  TRANSMISSION  TESTS 
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condensation.  A  final  correction  was 
then  made  to  reduce  all  the  tests  to  a 
standard  of  20®  for  the  temperature 
of  the  entering  air.  This  was  based 
on  the  fact  that  at  any  velocity  the 
weight  of  the  condensation  practical¬ 
ly  varies  directly  as  the  temperature 
difference  between  the  steam  and  en¬ 
tering  air. 

The  relation  of  the  fan  speed  to  the 
velocity  through  the  clear  area  as 
computed  from  the  air  measurements 
Is  shown  in  Fig.  3  plotted  from  the 
values  in  Table  i,  barometric  measure¬ 
ments  being  taken  into  consideration 
in  computing  the  air  measurements.  It 
will  be  noted  that  the  velocities  re¬ 
corded  are  fairly  regular,  with  the  ex¬ 
ception  of  the  tests  made  at  80  and 
240  R.  P.  M. 

Curves  shown  in  Fig.  4  are  plotted 
from  the  values  given  in  column  2  of 


FIG.  3— RELATION  OF  FAN  SPEED  TO  VELOC¬ 
ITY  OF  AIR  THROUGH  HEATER 


each  test  in  Table  i,  which  give  air 
velocities  through  the  clear  area  based 
on  actual  air  measurements  corrected 
to  corresponding  volume  at  70°  F.  and 
29.92  in.  barometric  pressure.  The 
lower  curve  gives  the  rate  of  heat 
transmission  as  determined  from  the 
condensation.  The  upper  curve  gives 
the  corresponding  values  as  deter¬ 


mined  from  observed  air  measure¬ 
ments.  These  two  curves  show  a  uni¬ 
form  discrepancy  of  approximately 
8%.  As  both  the  temperature  and  con¬ 
densation  measurements  were  made 
with  considerable  care,  and  since  the 


FIG.  4— EFFECT  OF  VELOCITY  UPON  RATE 
OF  TRANSMISSION.  FROM  ORIGINAL  A  IR 
MEASUREMENTS 


per  cent,  of  error  is  substantially  uni¬ 
form  at  all  velocities,  it  is  evident 
that  a  systematic  error  was  made  of 
8%  in  the  measurement  of  the  air  vol¬ 
ume.  This  may  be  accounted  for  in 
large  measure  by  the  fact  that  no  al¬ 
lowance  was  made  for  the  coefficient 
of  the  discharge  orifice.  Accordingly 
both  the  rate  of  transmission  from  the 
air  measurements  and  the  correspond- 
inlg  velocities  have  each  been  reduced 
8%. 

From  these  corrected  values  and 
from  the  condensation,  the  combined 
curve  shown  in  Fig.  5  has  been  plot¬ 
ted,  showing  a  remarkably  close  agree¬ 
ment  of  both  values,  thus  thoroughly 
establishing  the  true  form  of  the 
curve. 

COEFFICIENT  OF  TRANSMISSION 

From  the  above  data  we  may  cal¬ 
culate  K,  that  is  the  rate  of  transmis¬ 
sion  per  square  foot  per  degree  differ¬ 
ence  in  temperature  at  the  various  ve- 
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FIG.  S— COMBINED  CURVE  SHOWING  RATE 
OF  TRANSMISSION  FROM  CONDENSATION 
AND  AIR  MEASUREMENT  CORRECTED 
FOR  8%  ERROR  IN  AIR  MEASUREMENT 

locities,  providing  we  may  assume,  as 
in  the  foregoing  theory,  that  the  rate 
of  transmission  at  any  instant  is  pro¬ 
portionate  to  the  temperature  differ¬ 
ence  between  the  steam  and  air.  To 
establish  this  relationship  Table  2, 
containing  the  corrected  test  data  on 
the  individual  sections,  is  given,  and 


of  fairing,  and  of  cross  and  increment 
plotting,  until  they  represent  the  most 
probable  relationships  to  be  deter¬ 
mined  experimentally. 

From"  Fig.  6  the  B.  T.  U.  values 
given  in  the  second  column  of  Table  3 
have  been  taken.  Values  exhibited 
here  are  taken  at  a  velocity  of  1000  ft. 
per  min.  through  the  clear  area.  While 
comparisons  are  given  here  for  only 
one  velocity,  it  should  be  understood 
that  the  same  comparisons  have  been 
made  at  other  velocities. 

From  the  experimental  constants 
(determined  in  a  manner  described  by 
the  authors)  we  are  able  to  calculate 
the  variations  in  the  value  of  R  (ac¬ 
cording  to  formula),  as  shown  in  col¬ 
umn  13,  from  the  values  of  K  as  de¬ 
termined  from  the  tests.  In  column 
10  the  variations  in  R  have  been  cal¬ 
culated  on  the  assumption  that  the 
film  resistance  is  directly  proportional 
to  the  absolute  film  temperature.  The 
substantial  agreement  of  the  values 
thus  calculated,  with  the  values  of  R 
in  column  13,  as  calculated  from  the 
tests,  is  thus  conclusively  demon¬ 
strated.  In  column  ii  the  value  of 
K  has  been  calculated  from  formula, 
using  the  values  of  R  as  calculated 
from  the  film  temperature.  The  close 
agreement  of  these  values  of  K  as 


TABLE  2— B.  T.  U.  PER  SQUARE  FOOT  OF  SURFACE  PER  HOUR, 
CALCULATED  FROM  CONDENSATION 


Rktolutions  Pbk  Minotb 


Section 
Number  j 

80 

120 

180 

.  200 

340 

1 

280 

320 

360  1 

1  360 

400 

Observed  Velocities  Corrected  to  Standard  Conditions  and  Reduced  8  Per  cent 

i 

! 

354 

345  j 

450 

576 

741 

838 

945 

1044 

1072 

11S3 

1 

1  { 

012 

i 

1080  1 

1278 

1518 

1670 

1780 

2020 

2205 

2130 

2300 

2  ! 

713 

880 

1110 

1311 

1458 

1705 

1800 

1785 

1938 

2135 

3 

1  548 

807 

015 

1080 

1224 

1307 

1545 

1735 

1680 

1830 

4 

1  453 

570 

783 

044 

1060 

1220 

1387 

1570 

1510 

1640 

5 

388 

400 

685 

838 

071 

1000 

1238 

1420 

1358 

1425 

8 

288 

370 

544 

660 

801 

018 

1020 

1178 

1143 

1271 

7 

241 

321 

460 

571 

605 

805 

Oil 

1063 

1040 

1165 

6 

108 

387 

388 

486 

604 

700 

801 

050 

020 

1018 

also  Fig.  6  in  which  the  transmission 
curves  are  plotted  from  the  values  in 
Table  2.  These  curves  have  been  de¬ 
rived  through  the  well-known  systems 


calculated  from  the  formula  may  be 
shown  by  comparison  with  the  values 
of  K  as  determined  from  tests  in  col¬ 
umn  12. 
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The  same  substantial  agreement 
having  been  verified  at  other  veloci¬ 
ties,  we  are  warranted  in  asserting 
that  the  value  of  R  varies  directly  as 
the  calculated  absolute  film  tempera¬ 
ture,  where  R  is  the  resistance  of  the 
surface  film  to  the  transmission  of 
heat.  The  value  of  R  as  used  in  these 
calculations  includes  not  only  the  re¬ 
sistance  of  the  surface  film  of  air,  but 
also  the  surface  film  of  steam  and  of 
the  conducting  wall.  However,  as  has 
been  proven  by  experiments  in  heat 
transmission  from  steam  to  water,  this 
resistance  is  less  than  i%  of  the  re¬ 
sistance  of  the  air  film.  Therefore  we 
may  take  the  entire  resistance  R  as 


FIG.  7— RATE  OF  HEAT  TRANSMISSION  FOR 
VARIOUS  VELOCITIES.  VALUES  OF  Ko 
FROM  TEST  CORRECTED  TO  FILM 
TEMPERATURE  OF  62So  F. 


TABLE  3 -  SHOWING  THE  FILM  RESISTANCE.  R.  TO  VARY  AS  THE  ABSOLUTE 

FILM  TEMPERATURE 


Vblocitt  Thboxjoh  Cleab  Abea  1000  Ft.  pbb  Mik.  Ob  227  Dig.  Fahb.  ft  —  20  Det.Fshr. 


1 

2 

8 

4 

6 

6 

7 

8 

0 

10 

1 

12 

13 

Number  of  Section 

B.t.u.  per  8q.  Ft. 
per  Section 

Temperature  Rise  per 
Section 

U 

il 

II 

IS 

Eh 

Average  Abaolute  Tem¬ 
perature  In  EAch  Sec¬ 
tion 

•  1' 
fie? 

Il 

1§ 

1 

a  S  « 

■sf  ! 
al  ; 
a®  ‘ 

Sb- ft 

+ 

<S 

1 

k 

s 

Eh 

< 

R  Calculated  from 
Film  Temperature 

K  Calculated  from 
Formula 

K  from  Test 

R  Calculated  from 
Test 

1 

2002 

23.76 

43.75 

401.88 

183.25 

0.88528 

0.06292 

596.60 

0.04267 

10.72 

10.74 

0.04260 

3 

1838 

20.88 

64.63 

535.07 

162.37 

0.88605 

0.05254 

615.78 

0.04404 

10.56 

10.64 

0.04333 

8 

1614 

18.32 

82.95 

552.10^ 

144.05 

0.88725 

0..06105 

623.77 

0.04461 

10.55 

10.55 

0.04414 

4 

1418 

16.10 

99.05 

667.10 

127.05 

0.88830 

0.05144 

630.70 

0.04611 

10.44 

10.52 

0.04438 

5 

1249 

14.18 

113.23 

580.32 

113.77 

0.88910 

0.05105 

636.09 

0.04555 

10.30 

10.36 

0.04587 

« 

1104 

13.63il25.76 

592.03 

101.24 

0.88020 

0.05100 

642.48 

0.0459c 

10.35 

10.38 

0.04665 

7 

981 

11.14 

136.90 

602.47 

00.10 

0.80000 

0.05061 

647.37 

0.0463C 

10..32 

10.27 

0.04668 

8 

878 

1.9.97 

|146.87 

611.86 

80.13 

0.88935 

0.05093 

661.77 

0.0496! 

10.29 

10.33 

0.04615 

FIG.  6— RATE  OF  TRANSMISSION  IN  CON¬ 
SECUTIVE  SECTIONS  OF  HEATER  AT 
VARIOUS  VELOCITIES 


varying  directly  as  the  absolute  film 
temperature,  with  negligible  error. 

As  shown  in  the  preceding  para¬ 
graph,  the  absolute  values  of  R  are 
dependent  upon  the  film  temperature, 
but  in  order  to  calculate  this  film  tem¬ 
perature  we  must  first  know  the  ap¬ 
proximate  values  of  both  R  and  K. 

(These  values  the  authors  proceed 
to  work  out  for  an  assumed  standard 
of  film  temperature  of  625°  abs,,  this 
being  the  mean  absolute  film  tempera¬ 
ture,  as  determined  in  the  tests,  for 
eight  sections  of  heater  with  the  ve¬ 
locity  of  the  afr  through  the  clear 
area  of  the  heater  measured  at  70°  F. 
at  1000  ft.  per  minute.) 
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We  may  now  insert  the  numerical 
values  in  the  rational  formula  (i). 
We  then  have: 

f 


logic  I - 1  = - 

O.II 

Also: 

logic  I - I 


19  V  +  127 

0.3994  f  K 


V 


[4] 


Where  0  =  steam  temperature. 

0^  =  entering  air  temperature. 


FIG.  9— CORRECTED  CALCULATED  VALUES 
OF  HEAT  TRANSMISSION 

0.434  (6,-0^) 

= - .-[5] 


log, 


400  eoo  800  1000 

Velocity  through  Clear  Area 

FIG.  8— APPROXIMATE  CALCULATED  VALUES 
OF  HEAT  TRANSMISSION 


$2  =  final  air  temperature. 

S' 

f  =  —  =  ratio  of  total  sur- 
A 

face  to  clear  area. 

V  =  the  velocity  of  air  through 
clear  area  (at  70°)  in  ft. 
per  min. 

Q  =  cu.  ft.  at  70®  F. 


Where  (0, — 0)^  represents  the 
mean  effective  temperature  difference 
between  the  steam  and  air. 

Fig.  8  shows  the  approximate  calcu¬ 
lated  values  of  heat  transmission  in 
the  individual  sections  at  various  ve¬ 
locities,  without  correction  for  film 
temperature.  Fig.  9  shows  the  same 
values  corrected  for  film  temperature. 
It  is  interesting  to  compare  these  re¬ 
sults  with  Fig.  7,  in  which  the  cor¬ 
responding  test  values  are  given.  The 
agreement  of  the  actual  test  results 
with  the  corresponding  calculated 
values  is  still  more  strikingly  shown 
in  Fig.  10,  in  which  the  curves  are 
accurately  drawn  in  accordance  with 
the  correct  formula,  while  the  plotted 


The  above  formulae  are  correct  for 
a  mean  film  temperature  of  625®  ab¬ 
solute.  For  approximate  results,  these 
formulae  can  be  used  without  correc¬ 
tions. 

For  ordinary  calculations  where  we 
wish  to  solve  for  the  initial  and  final 
temperatures  when  f  and  V  are 
known,  we  first  determine  approxi¬ 
mate  values  of  6^  and  6^  from  equa¬ 
tion  (3).  We  then  solve  for  the  mean 
temperature  difference  between  steam 
and  air,  using  the  above  determined 
values  of  and  $2  ffi®  formula. 


FIG.  10— COMPARISON  OF  CALCULATED  VAL¬ 
UES  WITH  TEST  RESULTS.  LINES  REPRE¬ 
SENT  CALCULATED  VALUES;  POINTS 
REPRESENT  TEST  RESULTS  ^ 
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FIG.  11— RELATION  BETWEEN  HEATER  SUR¬ 
FACE  AND  TEMPERATURES  OF  THE  AIR 
AT  VARIOUS  VELOCITIES  FOR  WROUGHT 
IRON  PIPE  HEATERS.  STEAM  PRES¬ 
SURE  =5  LBS.;  STEAM  TEMPERATURE 
=2270  F.;  air  velocity  MEASURED 
AT  700  F. 


points  represent  the  actual  test  values 
given  in  Table  i. 


Fig.  II  shows  graphically  the  rela¬ 
tion  between  the  heater  surface  and 
air  temperature  for.  various  velocities 
through  wrought-iron  pipe  heaters. 
The  factor  f  is  the  ratio  of  total  sur¬ 
face  to  clear'  area  and  will  vary  with 
diflferent  number  of  heater  sections, 
being  equal  to  98.68  for  the  eight  sec¬ 
tions  tested.  The  values  of  f  as  plot¬ 
ted  were  computed  from  formula  em¬ 
bodying  the  necessary  correction  for 
the  effect  of  film  temperature. 

/\s  an  example  of  the  use  of  Fig.  ii, 
we  will  assume  an  initial  or  entering 
air  temperature  of  20°  F.  with  a  ve¬ 
locity  through  the  clear  area  of  1000 
ft.  per  min.  Following  the  dotted  line 
as  shown  we  find  a  value  of  =  25.4, 
and  adding  f  =  98.68  for  eight  sec¬ 
tions  gives  f.y  =  124.08.  From  fz  = 
124.08  follow  the  dotted  line  upward 
till  it  intersects  the  1000  ft.  per  min. 
velocity  and  then  across  to  a  final  or 
leaving  temperature  of  147°  F.  This 
diagram  may  be  used  for  any  other 
value  of  temperature  or  surface,  when 
the  steam  pressure  is  5  lbs.  gauge. 


oj-  Heating  Literature 

ni.— FIGURING  FLOW  OF  AIR  IN  METAL  PIPES  BY  CHART 

BY  BURT  S.  HARRISON 


Editor’s  Note. — Previous  articles  in  this  series,  taken  from  former 
issues  of  The  Heating  and  Ventilating  Magazine,  nozv  out  of  print, 
are  ‘'Greenhouse  Heating  Charts/'  by  John  A.  Payne,  Nov.,  1911;  and 
“Cross-Sections  of  Chimneys/’  by  C.  C.  Midford,  Dec.,  igii. 


The  accompanying  chart  may  be 
used  with,  perhaps,  greater  ease  than 
tables,  and  covers  not  only  Yz-oz.  in¬ 
itial  pressures,  but  almost  any  initial 
pressure  from  54-oz.  up  to  4  oz.  per 
square  inch. 

The  writer  worked  out  this  chart 
some  years  ago  and  found  same  to 
facilitate  rapid  figuring.  The  original 
chart  covered  a  wider  variation  in  air 
quantities,  but,  on  that  account,  the 
smaller  sizes  were  not  so  easy  to  read. 
Therefore  that  portion  of  the  original 
chart  is  given  which  covers  amounts 
of  air  up  to  17,000  cu.  ft.  and  duct 
sizes  up  to  40  in.  diameter. 

The  sizes  of  pipes  as  shown  on  this 
chart  are  figured  with  no  allowances 


for  loss  on  account  of  rivets  and 
joints,  it  being  assumed  in  all  cases 
that  the  joints  are  put  together  with 
reference  to  the  flow  of  air,  and  not 
so  as  to  pocket  the  air. 

In  the  accompanying  chart,  both 
circular  and  square  pipes  are  given  so 
that  the  relative  efficiency  of  a  square 
and  round  pipe  may  be  easily  seen. 
While  it  is  a  fact  that  the  corners  in 
a  square  pipe  are  not  so  efficient  as  an 
equal  number  of  square  inches  of  pipe 
cross  section  near  the  center  of  the 
pipe,  still  they  do  offer  some  increase 
in  capacity  and  that  increase  is  shown 
on  the  chart. 

METHOD  OF  USING  CHART 

In  using  the  chart,  the  operation  is 
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as  follows :  It  is  desired,  for  instance,  As  shown  on  the  chart,  in  th^fpai^;^ 
to  determine  the  size  of  pipe  required  ticular  case,  a  29-in.  round  pipe, 
to  deliver  11,500  cu.  ft.  of  air  per  27-in.  square  pipe  would  be  ,requli^d»^  i 
minute,  the  pipe  being  100  ft.  long.  The  writer  has  used  this ,  chart, -a 
and  with  an  initial  pressure  of  j^-oz.  great  deal  and  has  found  it  very  ; sat-; 
per  square  inch.  isfactory  when  properly  used.  It 

On  the  vertical  scale,  at  the  right  should  be  said,  however,  that  neither 
hand  side  of  the  chart  which  repre-  this  nor  any  other  chart  can  be  used 


|l3000 


14000 


15000 


CHART  SHOWING  FLOW  OF  AIR  IN  METAL  PIPES 

sents  cubic  feet  of  air  delivered  per  safely  without  taking  extraordinary 
minute,  find  11,500.  From  this  point  precautions  to  foresee  all  conditions, 
draw  a  line  horizontally  to  the  left,  For  instance,  when  the  deliveries  are 
parallel  with  the  base  line  of  the  figured  on  the  basis  of  j4-oz.  initial 
chart,  until  it  intersects  with  the  di-  pressure  and  the  fan  or  blower  is  to 
agonal  line,  marked  100  ft.  From  this  operate  at  a  speed  equivalent  to  ^-oz. 
point  draw  a  line  vertically  and  paral-  pressure,  then  the  deliveries  as  shown 
lei  to  the  sides  of  the  chart  until  it  on  the  chart  would  be  realized  only  if 
intersects  the  curve  of  initial  pressure,  the  pipe  were  connected  directly  to 
marked  Yi  oz.  From  this  point  draw  the  mouth  of  the  fan  in  such  a  direct 
a  horizontal  line  to  the  left  parallel  to  manner  that  there  would  be  a  ve- 
the  base  of  the  chart  until  it  inter-  locity  distribution,  or,  in  other  words, 
sects  the  two  vertical  scales  at  the  the  current  were  maintained  from  the 
left-hand  side  of  the  chart  indicating  end  of  the  fan-blades  directly  into  the 
diameter  of  round  pipe  in  inches  and  pipe. 

<liameter  of  square  pipe  in  inches.  In  the  case  of  fan  delivering  into 
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a  blast  chamber,  even  if  the  fan  is  op¬ 
erated  at  ^-oz.  pressure,  it  is  rarely 
that  the  pressure  in  the  separate  ducts 
would  exceed  ^-oz.  per  square  inch. 
In  the  case  of  a  small  blast  chamber, 
where  the  current  of  the  blast  from 
the  fan  can  reach  across  the  chamber, 
those  ducts  directly  opposite  the  fan 
will  over-deliver  and  rob  the  ducts 
taken  off  from  the  side  of  the  cham¬ 
ber,  owing  to  the  velocity  distribu¬ 
tion  of  the  air. 

Even  in  a  very  large  plenum  cham¬ 
ber,  if  the  ducts  leaving  same  are  of 
very  large  sizes,  the  air  is  liable  to  be 
delivered  in  gusts  and  currents;  those 
connections  in  direct  line  with  such 
currents  over-delivering  at  the  ex¬ 
pense  of  the  others  which  are  less  for¬ 
tunately  situated. 

In  some  cases  of  this  sort,  where 
the  distribution  of  air  in  a  plenum 
chamber  gave  trouble  on  account  of 
currents,  the  writer  has  remedied  the 
trouble  by  placing  a  phosphor  bronze 
screen  of  fine  mesh  across  the  cham¬ 
ber  in  front  of- the  fan  in  such  a  way 
that  the  air  delivered  into  the  cham¬ 
ber  had  to  pass  through  this  screen  at 
a  velocity  of  about  200  ft.  per  minute. 
In  this  way  the  currents  of  air  were 
killed,  the  velocity  distribution  over¬ 
come  and  a  very  effective  pressure 
distribution  established.  All'lflues  and 
connections  then  received  their  proper 
proportion  of  air.  Of  course,  with 
such  an  arrangement,  on  account  of 
the  additional  friction,  more  horse¬ 
power  is  required  to  deliver  a  specific 
quantity  of  air,  than  without  the 
screen. 

With  such  an  arrangement,  if  the 
fan  be  delivering  at  a  speed  equiva¬ 
lent  to  J4-OZ.  pressure,  the  pressure 
at  the  mouth  of  the  different  air  ducts 
and  flues  connecting  into  the  plenum 
chamber  should  be  taken  at  yi-oz. 
initial  pressure  on  the  chart. 

The  writer  has  always  assumed  the 
losses  due  to  elbows  at  from  25  to  75 
ft.  of  piping  depending  upon  the  ar¬ 
rangement  and  location  of  the  elbow. 
A  horizontal  elbow,  for  instance,  re¬ 
quires  a  greater  allowance  for  fric¬ 
tion  than  one  with  the  horizontal  to 
the  vertical  and  we  have  found  that 


the  elbow  in  a  large-sized  pipe,  if  of 
proper  radius  for  the  diameter  of  the 
pipe,  will  interfere  with  the  flow  of 
air  through  the  pipe  much  less  pro¬ 
portionately  than  a  similar  elbow  on 
a  smaller  size  with  the  same  length  of 
run. 


Currents  of  Air  in  Front  of  Windows 

In  a  discussion  of  air  currents 
near  windows,  which  arose  at  the 
recent  meeting  of  the  Heating  En¬ 
gineers’  Society,  H.  W.  Whitten 
reported  some  tests  he  had  made 
showing  the  varying  conditions  that 
will  obtain  with  leaky  and  with 
tight  windows.  The  accompanying 
sketch,  he  stated,  is  intended  to  rep¬ 
resent  a  cross  section  of  a  room, 
with  windows  on  the  outside  wall 
and  a  radiator  placed  as  indicated. 
“I  have  found  in  tests  of  air  cur¬ 
rents  in  rooms  similar  to  that  here 
shown  that  there  were  two  distinct 
currents,  one  in  which  the  rising  col¬ 
umn  is  met  (providing  the  window 
is  fairly  leaky)  by  a  volume  of  cold 
air.  In  that  case  the  heated  column 
immediately  falls  back  again  and 
makes  a  sort  of  revolving  curtain 
over  the  window  and  wall.  There  is 
another  deflected  current  which 
comes  off  as  indicated  and  re¬ 
turns  immediately  to  the  bottom  of 
the  radiator.  There  is  very  little 
current  in  the  remaining  space  of 
the  room,  the  air  in  this  space  being 
more  or  less  stagnated  or  stratified. 

“In  a  large  number  of  experi¬ 
ments  where  I  placed  the  radiator 
on  the  inside  wall  (and  I  will  say 
here  that  the  best  results  were  ob¬ 
tained  with  radiators  of  the  flue 
type,  so  called),  the  warm  air  cur¬ 
rents  were  found  to  be  coming  up 
over  the  inner  wall,  and,  if  these 
windows  were  made  tight,  going 
clear  to  the  wall,  then  falling  and 
going  back  to  the  radiator.  The 
colder  the  outside  wall  and  window 
the  more  rapid  the  flow  of  this  cur¬ 
rent. 

“I  have  found  the  efficiency  of  the 
radiator  greatly  enhanced  by  putting 
a  floor  register  underneath  the  ra¬ 
diator,  connecting  with  a  cold-air 
diict  so  that  the  regulated  quantity 
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of  air  may  be  introduced  if  found 
necessary,  and  circulated  through 
the  radiator.  If  this  window  was 
not  tight,  I  found  a  cold-air  zone 
here  which  the  warm-air  current 
did  not  penetrate. 

“In  other  words,  this  revolving 
circle  of  air  was  restricted,  but  if  the 
wall  and  windows  were  made  tight 
the  current  practically  filled  the  en¬ 
tire  room,  and  a  general  diffusion  of 
heat  was  obtained  across  the  entire 
room.” 


Government  Report  on  Peat  in  the 
United  States 

The  results  of  an  investigation  that 
was  undertaken  to  determine  whether 
peat,  a  fuel  widely  used  in  some  coun¬ 
tries,  could  be  serviceable  in  the  United 
States  are  contained  in  a  bulletin,  “The 
Uses  of  Peat  for  Fuel  and  Other  Pur¬ 
poses,”  just  published  by  the  Federal 
Bureau  of  Mines.  The  author  of  the 
bulletin,  Charles  A.  Davis,  the  peat  ex¬ 
pert  of  the  bureau,  gives  an  exhaustive 
review  of  the  entire  problem,  both  in 
this  country  and  in  Europe,  and  draws 
the  conclusion  that  the  peat  beds  of  this 
country  are  a  great  and  neglected  re¬ 
source,  which,  when  properly  and  fully 
developed,  will  add  to  our  national 
wealth  no  inconsiderable  quantity  of 
good  fuel  and  of  raw  material  for  im¬ 
portant  arts  and  manufacturers. 

Mr.  Davis  tells  frankly  about  the  good 
and  bad  of  peat.  He  declares  that  the 
difficulties  that  have  always  been  encoun¬ 
tered  in  utilizing  peat  for  fuel  are  due 
to  the  fact  that  in  its  natural  state  peat 
contains  only  about  io%  of  combustible 
matter,  the  remaining  90%  more  or  less 
being  water.  He  also  says  that  in  the 
last  few  years  more  than  $1,000,000  has 


been  spent  in  erecting  plants  and  in  ex¬ 
perimenting  with  peat,  and  that  these  ef¬ 
forts  were  unsuccessful. 

“Because  the  closing  of  larger  plants 
before  they  had  reached  a  stage  of  dem¬ 
onstrated  success  was  so  general,”  says 
Mr.  Davis,  “more  conservative  develop¬ 
ments  have  been  planned  for  making  a 
thorough  trial  of  the  material  in  favor¬ 
ably  situated  places  under  American  con¬ 
ditions  of  production  and  fuel  supply.” 

Mr.  Davis  estimates  that  there  are 
more  than  11,000  square  miles  of  land  in 
the  United  States  having  peat  deposits 
of  good  quality.  He  declares  that  in 
these  deposits  there  are  12,888,500,000 
tons  of  peat  with  a  value  of  more  than 
$38,000,000,000,  enough  peat  to  furnish 
heat  and  power  for  the  entire  country 
for  many  years. 

The  author  is  of  the  opinion  that  there 
will  soon  be  a  demand  for  peat  as  a 
fuel.  Mr.  Davis  says  further:  “It  is  an 
exceedingly  interesting  coincidence  and 
a  most  important  economic  considera¬ 
tion  that  the  regions  where  peat  is  most 
abundant  are  relatively  remote  from  the 
coal  fields,  the  only  exeption  being  the 
overlapping  of  peat  and  coal  in  Michi¬ 
gan.  When  one  also  notes  that  the  more 
northern  states,  in  which  fuel  is  most 
needed,  and  the  parts  of  the  southern 
states  where  other  kinds  of  fuel  are  not 
readily  available,  are  rich  in  peat,  it 
seems  strange  that  a  more  careful  exam¬ 
ination  into  the  possibilities  of  the  peat 
resources  of  the  country  has  not  been 
made,  because  potentially  they  have  large 
value  and  great  possibilities. 

“The  fact  must  be  noted  that  no  quan¬ 
tity  of  peat  fuel  of  any  type  sufficient 
to  prove  its  value  has  yet  been  produced 
in  the  United  States;  until  this  has  been 
done,  although  the  outlook  and  European 
experience  warrant  further  investigation 
of  its  possible  uses  and  value,  no  final 
conclusions  as  to  the  commercial  value 
of  American  peat  as  compared  with  coal 
can  be  reached.” 
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The  keynote  of  almost  all 
the  activities  of  the  engineering 
societies  to-day  is  publicity,  not  so 
much  to  promote  their  own  aims  and 
purposes  as  to  secure  a  wider  apprecia¬ 
tion  of  the  place  occupied  by  the  engi¬ 
neer  in  modern  industry.  No  fewer 
than  forty  committees  were  appointed, 
for  instance,  at  the  recent  annual  meet¬ 
ing  of  the  American  Society  of  Me¬ 
chanical  Engineers  for  the  avowed 
purpose  of  initiating  “a  forward 
movement  in  an  effort  to  bring  the 
engineering  profession  into  a  share  of 
the  prominence  and  leadership  in  pub¬ 
lic  affairs  now  largely  held  by  lawyers 
and  financiers.”  Surely,  there  is  no 
one  matter  upon  which  the  public  is 
more  in  need  of  leadership  than  it  is 
upon  that  embraced  in  the  general 
subject  of  heating  and  ventilation. 
Here  the  need  is  both  for  the  wider 
appreciation  already  referred  to,  and 
for  a  better  knowledge  of  the  princi¬ 
ples  themselves.  The  need  has  been 
recognized  Iw  the  heating  engineers’ 


society  in  its  appointment  of  a  pub¬ 
licity  committee  to  take  up  the  dis¬ 
semination  of  ideas  on  good  heating 
and  ventilating  practice.  It  was  re¬ 
marked  at  the  time  how  difficult  it  is 
to  ‘‘break  into”  the  columns  of  a  news¬ 
paper  with  a  discussion  of  engineering 
topics. 

That  a  way,  however,  may  be  found 
is  shown  by  the  appearance  in  a  Chi¬ 
cago  daily  of  a  regular  department  on 
“How  to  Keep  Well,”  having  for  its 
shibboleth,  “Health  is  Wealth”  and 
conducted  by  so  ardent  an  enthusiast 
on  the  subject  of  sanitation,  with  di¬ 
rect  reference  to  heating  and  ventila¬ 
tion,  as  Dr.  W.  A.  Evans,  recently 
Commissioner  of  Health  of  Chicago. 
This  department  is  interesting  as 
showing  a  way,  and  one  that  seems  to 
be  proving  effective,  of  bringing  home 
to  the  people  the  essentials  of  good 
sanitation.  It  has  the  vital  feature  of 
being  acceptable  copy  from  the  edi¬ 
torial  point  of  view,  and,  finally,  it  is 
a  department  conducted  on  lines  that 
could  readily  be  followed,  for  example, 
in  the  columns  of  the  average  evening 
daily  paper. 

As  publicity  is  coming  to  be  officially 
within  the  scope  of  our  enginering 
societies,  we  would  commend  this 
method  as  one  suited  to  such  a  body 
as  that  of  the  heating  engineers.  In 
short,  the  idea  involves  nothing  less 
than  a  “Health  Department”  in  our 
evening  papers,  “conducted  by  the 
Publicity  Committee  of  The  American 
Society  of  Heating  and  Ventilating 
Engineers.” 


WE  HAVE  pleasure  in  announc¬ 
ing  that  Mr.  Byron  T.  Gif¬ 
ford’s  work  on  “Central  Station  Heat¬ 
ing”  is  now  ready  for  delivery.  The 
price  of  the  book  is  $4.00,  postpaid. 
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Dangers  to  Health  in  Factory  Life 

Conditions  menacing  the  health  and 
lives  of  factory  operatives  were  ae- 
scribed  by  State  Medical  Inspector  of 
Factories  Dr.  Charles  D.  Graham- 
Rogers,  of  the  New  York  State  Labor 
Department,  at  a  recent  meeting  of  the 
Wagner-Smith  State  Factory  Investigat¬ 
ing  Commission. 

“In  the  human  hair  goods  industry,” 
said  Dr.  Graham-Rogers,  “which  I  found 
located  for  the  most  part  in  converted 
tenement  houses,  I  discovered  young 
•children  working  in  most  unsanitary  con¬ 
ditions  amid  flying  hair  that  carried  dis¬ 
ease  germs  and  small  hairs  which  the 
children  swallowed  all  day  in  a  close 
atmosphere.  With  the  hair  they  swal¬ 
lowed  also  flour,  in  which  the  hair  is 
packed  abroad.  This  caused  an  irrita¬ 
tion  in  the  stomach  and  intestines, 
nausea,  and  gastritis,  and  an  irritation 
in  the  throat  and  chest  conducive  to  tu¬ 
berculosis. 

“Most  of  the  hair  is  imported  from 
China,  and  on  some  of  it  I  found  pus- 
producing  bacteria.  I  came  across  other 
germs  on  the  hair  that  seemed  to  be 
bubonic  plague  bacte.ia.  I  do  not  know 
whether  or  not  the  hair  imported  from 
China  came  from  the  heads  of  dead  peo¬ 
ple  .or  from  victims  of  diseases. 

“I  do  know,  though,  that  75%  of  the 
physicians  are  getting  their  incorrie  from 
the  working  people  without  making  the 
least  effort  to  find  out  how  or  where  the 
working  people  contract  their  diseases.” 

Concerning  the  hair  goods  industry. 
Dr.  Rogers  recommended  legislation 
making  it  mandatory  to  install  appara¬ 
tus  for  the  removal  of  dust  and  small 
hairs.  This,  he  said,  would  certainly  save 
health  and  life.  He  declared  some  phy¬ 
sicians  had  attributed  leprosy,  among 
other  diseases,  to  puffs  from  these  hair 
factories. 

A  most  dangerous  state  of  affairs  was 
found,  he  said,  in  the  incandescent  gas 
mantle  factories,  where  many  small  chil¬ 
dren  are  employed. 

“Young  people  sit  in  a  framework, 
dipping  the  mantles  into  collodium  and 
carbon  monoxide,”  he  said.  “The  fumes 
from  this  produce  an  intoxication  just 
like  alcoholic  intoxication.  Time  and 
again  I  have  found  young  girls  in  these 
factories  with  dilated  pupils  and  every 
symptom  of  exhilaration  found  in  case 
of  alcoholic  intoxication.  Where  wood 
alcohol  is  used,  there  is,  mo  cover,  a 
strong  possibility  of  blindness  through 
the  eating  away  of  the  optic  nerve.  And 
amid  these  conditions  I  have  found  girls 
from  14  to  16  years  working  from  seven 
to  ten  hours  each  day.” 

Dr.  Rogers  advised  the  absolute  pro¬ 
hibition  of  employing  persons  under  18 
years  of  age  in  such  factories,  and  the 
mandatory  installation  of  exhausts  and 
ventilating  apparatus  as  the  sole  means 
of  remedying  the  evils.  At  least  3>ooo 


to  5,000  cu.  ft.  of  air  an  hour  should  be 
required  for  each  person,  he  said.  But 
at  present,  he  declared,  he  had  no  power 
whatever  to  effect  changes. 

Likewise,  he  said,  the  nresent  law  does 
not  allow  the  Labor  Department  to  com¬ 
pel  even  the  installation  of  cheap  glass 
hoods  over  cutting  machinery  in  the 
pearl  button  factories,  where  fine  parti¬ 
cles  of  shell  fly  into  the  eyes  of  em¬ 
ployees  or  are  inhaled  by  them.  The 
silica,  he  said,  gets  into  the  lungs  or  cuts 
the  mucous  membranes  of  the  nose, 
threat,  and  chest,  causing  catarrh  and 
sometimes  tuberculosis. 

“Every  pearl  button  worker  I  exam¬ 
ined,”  he  said,  “was  found  suffering  from 
bronchitis  and  laryngitis.” 

Children  are  employed,  he  declared,  in 
phosphorus  match  factories,  to  pack 
matches  in  boxes,  although  the  law  al¬ 
lows  them  to  be  employed  merely  in 
stacking  the  boxes.  The  result  is  as  dan¬ 
gerous,  he  said,  as  in  the  case  of  the  men 
who  dip  the  match  sticks  into  the  phos¬ 
phorus  and  the  women  who  sort  the 
matches — many,  if  not  most,  of  whom 
contract  phosphorus  necrosis,  an  eating 
away  of  the  bones,  especially  the  bones 
of  the  jaw.  Dr.  Rogers  recommended  the 
absolute  exclusion  of  women  and  chil¬ 
dren  in  these  factories,  and  the  prohibi¬ 
tion  of  the  use  of  white  phosphorus 
altogether,  as  is  already  the  case  in 
European  countries.  Only  recently,  he 
said,  the  so-called  match  trust  voluntarily 
surrendered  its  patent  on  the  harmless 
sesqui-sulphide  match,  that  other  match 
manufacturers  might  use  it.  But  some  of 
the  sesqui-sulphide  matches,  he  said, 
were  found  to  be  slightly  affected  by 
changes  in  the  weather,  and  a  few  orders 
were  canceled.  Since  then,  he  said,  the 
manufacturers  have  refused  to  make  the 
harmless  matches. 

In  the  sugar-making  industry.  Dr. 
Rogers  told  the  commission,  men  are 
obliged  to  work  at  a  temperature  of 
about  200°  F.,  and  many  of  the  employees 
are  overcome.  Others,  in  order  to  over¬ 
come  the  tremendous  heat,  take  to  drink, 
the  resulting  excess  evaporation  in  per¬ 
spiration  shielding  them  to  a  degree.  The 
heat  in  this  industry,  however,  he  said, 
seems  to  be  essential  to  the  process  of 
manufacture  itself.  He  urged  as  a  reme¬ 
dial  measure  the  shortening  of  shifts  for 
employees  in  those  factories. 

Among  his  recommendations  for  reme¬ 
dial  legislation  to  the  commission.  Dr. 
Rogers  urged: 

1.  Compulsory  dust  removal  and  ven¬ 
tilation. 

2.  Medical  examination  of  employees. 

3.  Instruction  in  industrial  hygiene  in 
schools. 

4.  The  establishment  of  a  Division  of 
Industrial  Hygiene,  composed  of  med¬ 
ical  men,  biologists,  and  chemists. 

5.  The  prohibition  of  work  in  cellars. 
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The  Thermo-Dynamic  Method  of  Pro¬ 
ducing  Heat 

The  thermo-dynamic  method  of  pro¬ 
ducing  heat  consists  of  the  operation  of 
compressing  a  gas,  which  act  is  suf¬ 
ficient  to  raise  its  temperature  in  pro¬ 
portion  to  the  amount  of  energy  ex¬ 
pended  in  so  doing.  Conversely,  if  the 
gas  is  allowed  to  expand,  a  correspond¬ 
ing  diminution  of  temperature  takes 
place.  The  sudden  compression  of  l  lb. 
of  air  at  atmospheric  pressure  is 
sufficient  to  raise  its  temperature  from 
40°  to  80°  F. — an  increase  of  40° — the 
amount  of  energy  necessary  to  accom¬ 
plish  this  being  7,340  foot-lbs.  If  then 
brought  into  contact  with  a  body  which 
it  is  required  to  warm,  say  a  volume  of 
water,  the  same  temperature  can  be 
maintained  by  the  expenditure  of  12,450 
foot-lbs.  of  energy,  the  pressure  then 
being  two  atmospheres,  or  29.4  lbs.  to  the 
square  inch.  On  the  volume  of  air  being 
removed  from  contact  with  the  water 
and  allowed  to  expand  suddenly  to  a 
temperature  of  40°,  it  will  be  found  to 
give  off  the  same  amount  of  energy  as 
was  originally  put  into  it  to  raise  its 
temperature  through  40°.  The  difference 
between  the  work  expended  in  maintain¬ 
ing  the  temperature  at  80°  while  in  con¬ 
tact  with  the  water  and  the  total  heat 
obtained  represents  the  only  cost  of  the 
latter,  which  works  out  at  1,150  foot-lbs. 
of  the  19,790  expended. — Arthur  H.  Bar¬ 
ker  before  the  University  College,  London. 


Chicago’s  New  Bureau  of  Ventilation 

An  advanced  move  in  the  campaign  for 
better  air  conditions  has  been  taken  by 
the  city  council  of  Chicago  in  establishing 
a  bureau  of  ventilation,  which  will  be  con¬ 
ducted  under  the  supervision  of  the  Chi¬ 
cago  Department  of  Health.  The  estab¬ 
lishment  of  the  new  bureau  is  the  result  of 
an  agitation  inaugurated  by  the  Chicago 
Architects’  Business  Association.  At  a 
special  meeting  to  further  the  project, 
held  November  22,  at  the  Art  Institute, 
the  speakers  included  Sam  R.  Lewis, 
president  of  the  Illinois  chapter  of  the 
American  Society  of  Heating  and  Venti¬ 
lating  Engineers,  who  gave  a  detailed 
description  of  the  experiments  which 
have  been  made  by  the  Chicago  Ven¬ 
tilation  Commission  in  the  Chicago 
schools  and  workshops. 

Among  the  speakers,  Charles  B.  Ball, 
chief  sanitary  inspector  of  Chicago, 
stated  that  the  enforcement  of  the  city’s 
health  and  building  laws  could  be  best 
obtained  in  many  cases  through  a  ca¬ 
pable  ventilating  engineer.  G.  B.  Owen, 
of  the  National  Anti-Tuberculosis  Asso¬ 
ciation,  gave  an  illustrated  lecture  on 
dust  germs,  with  slides  showing  condi¬ 
tions  found  in  Chicago  theatres,  office 
buildings  and  churches.  Dr.  Young, 
health  commissioner  of  Chicago,  wrote 


a  letter  strongly  endorsing  the  move' 
ment. 


Coal  Testing  in  Indiana 

The  State  of  Indiana,  under  a  special 
contract,  is  seeing  to  it  that  every  car¬ 
load  of  coal  delivered  to  the  boiler  room 
at  the  state  house  conforms  to  a  standard 
specified  in  the ‘contract,  which  calls  for 
a  specified  number  of  heat  units  to  the 
pound,  and  a  specified  minimum  amount 
of  ash.  Unless  the  required  standard  is 
met,  the  car  of  coal  is  refused.  Records 
in  the  office  of  the  superintendent  of  pub¬ 
lic  buildings  and  grounds,  who  pays  the 
coal  bills,  show  that  since  the  state  de¬ 
manded  and  got  such  a  contract  two 
years  ago,  several  hunared  dollars  a  year 
have  been  saved  on  the  state  house  heat¬ 
ing  bills. 

The  test  of  the  coal  is  made  in  the 
laboratory  of  the  chief  chemist  of  the 
state  board  of  health.  When  a  carload 
of  coal  is  received  in  the  local  yards  for 
state  house  use,  the  contracting  com¬ 
pany  notifies  the  superintendent. 

Before  the  coal  is  taken  from  the  car, 
a  sample  is  obtained  for  the  chemist.  In 
the  laboratory  it  is  ground  by  specially 
prepared  machinery  to  a  fine  powder. 
One-half  a  grain  of  the  powder  is  placed, 
with  a  patented  chemical  combination, 
in  a  calorimeter,  a  specially  prepared  ma¬ 
chine  for  measuring  heat  generated  by 
the  burning  of  any  certain  amount  of  a 
combustible.  In  the  calorimeter,  the 
burning  takes  place  in  a  closed  recepta¬ 
cle,  inclosed  in  two  liters  of  water,  into 
which  a  thermometer  has  been  placed. 
The  burning  raises  the  temperature  of 
the  water,  and  the  increased  temperature 
is  measured  by  the  thermometer.  The  ash 
is  then  removed  from  the  container,  and 
carefully  weighed.  If  the  thermometer 
registration  is  sufficiently  high  and  the 
a'sh  weight  sufficiently  low  to  meet  the 
conditions  of  the  state  contract,  the  coal 
is  accepted,  delivered  and  the  price  paid. 
If  not,  it  is  rejected.  The  standard  de¬ 
manded  by  the  state  is  the  same  as  that 
used  by  the  United  States  Government 
in  all  its  coal  contracts. 


Standard  Forms  of  Contract  Documents 
A  set  of  standard  forms  of  contract 
documents,  designed,  in  general,  to  cover 
the  preparation  and  manipulation  by 
architects  of  building  contracts,  has 
lately  been  published  by  the  American 
Institute  of  Architects  and  are  sold,  un¬ 
der  a  license,  by  E.  G.  Soltmann,  134-140 
West  29th  street.  New  York,  at  prices 
fixed  by  the  Institute.  The  Standing 
Committee  on  Contracts  and  Specifica¬ 
tions  of  the  Institute  has  been  at  work 
on  these  documents  for  five  or  six  years, 
and  they  have  passed  through  seven  or 
eight  editions  in  an  effort  to  make  them 
as  practical  as  possible  before  issuing 
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them  for  public  use,  as  is  now  done. 
Criticisms  have  been  obtained  not  only 
from  practicing  architects  outside  of  the 
Committee  on  Contracts  and  Specifica¬ 
tions,  but  from  representative  builders 
in  various  cities.  The  documents  as  now 
published  are  not  designed  to  supplant 
the  Uniform  Agreement  as  heretofore 
published  by  Mr.  Soltmann  on  behalf  of 
the  American  Institute  of  Architects  and 
the  National  Association  ot  Builders.  As 
the  result  of  negotiations  with  Mr.  Say- 
ward,  the  secretary  of  the  latter  organi¬ 
zation,  however,  an  arrangement  was 
arrived  at  which  permitted  the  Institute 
to  provide  for  the  publication  of  these 
new  documents  without  affecting  the 
previous  arrangement  relating  to  the 
Uniform  Agreement. 

On  the  second  page  of  the  documents 
is  printed  an  explanatory  note  which 
gives  in  general  the  history  of  the  mat¬ 
ter,  and  special  attention  is  called  to 
what  is  considered  one  of  the  most  im¬ 
portant  features  of  the  documents. 
While  of  necessity  the  contractor  must 
bear  the  burden  of  responsibility,  the 
committee  has  felt  that  in  a  great  ma¬ 
jority  of  instances  the  general  conditions 
of  contracts  as  individually  drawn  by 
various  architects  have  been  in  certain 
respects  unfair  to  the  contractor;  and 
even  where  clearly  expressed  and  ap¬ 
parently  binding  on  the  face  of  the  con¬ 
tracts,  were  not,  as  a  matter  of  equity, 
enforceable  in  a  court  of  law.  Hereto¬ 
fore  it  seems  to  have  been  assumed  that 
all  of  the  stringency  of  the  contract  is 
to  be  directed  toward  the  contractor  and 
that  the  architect  and  owner  are  neces¬ 
sarily  honorable  persons.  The  new 
documents,  however,  are  distinctly  more 
binding  upon  the  owner  than  such  docu¬ 
ments  have  heretofore  generally  been, 
and  distinctly  more  liberal  to  the  con¬ 
tractor.  Nor  do  they  assume  that  the 
architect’s  decisions  will  necessarily  in 
all  cases  be  equitable,  and,  therefore,  in¬ 
stead  of  the  very  few  matters  which 
have  formerly  been  capable  of  arbitra¬ 
tion,  it  is  arranged  that  a  number  of 
classes  of  decisions  made  by  the  archi¬ 
tect  shall  be  subject  to  arbitration.  A 
number  of  specific  instances  of  this 
attitude  are  given  throughout  the  docu¬ 
ments,  which  make  specific  provisions, 
for  example,  for  the  termination  of  the 
contract  by  the  contractor,  interest  on 
past  due  payments,  claim  for  extension 
of  time,  damage  and  extra  remuneration. 

Provision  has  been  made  by  the  com¬ 
mittee  for  revisions  by  the  Institute  at 
intervals;  and  it  is  honed  that  as 
amended  by  use  and  the  criticism  of  both 
architects  and  builders  throughout  the 
country,  the  Standard  Documents  of  the 
American  Institute  of  Architects  will 
eventually  become  the  basis  of  all  build- 
incf  contracts,  as  well  as  a  recognized 
code  of  procedure  representing  the  judg¬ 


ment  of  the  Institute  as  to  what,  in  that 
respect,  constitutes  the  best  practice  of 
the  profession. 

The  forms  as  published  cover  the  fol¬ 
lowing  subjects:  “Invitation  to  Submit 
a  Proposal,”  “Standard  Form  of  Pro¬ 
posal,”  “Instructions  to  Architects  Using 
the  Standard  Form  of  Proposal,”  “In¬ 
structions  to  Bidders,”  “Standard  Form 
of  Agreement,”  Standard  Form  of  Bond,” 
and  “General  Conditions  of  the  Con¬ 
tract.”  The  principal  form,  covering  the 
general  conditions  of  the  contract,  sells 
for  6  cents  each,  or  fifty  for  $2.75;  the 
other  forms  cost  cents  each,  or  fifty 
for  $1.00. 


Current  Heating  and  Ventilating  Litera¬ 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour¬ 
nals  containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti¬ 
lating  Magazine  on  receipt  of  the  stated 
price. 

DUST  extraction  IN  COTTON  MILLS 
Mechanical  Appliances  for  Dust  Ex¬ 
traction  in  Cotton  Mills.  H.  M.  Craw¬ 
ford.  Cassier’s.  Nov.,  1911.  21  figs.  2500 
w.  40c. 

mechanical  equipment  of  STORES 
The  Mechanical  Equipment  of  Depart¬ 
ment  Stores.  Percival  R.  Moses.  Iso¬ 
lated  Plant.  Nov.,  1911.  3600  w.  20c. 

SCHOOL  heating 

School  Heating.  Ira  N.  Evans.  Power. 
Nov.  7,  1911.  7  figs.  6000  w.  Discusses 
peculiar  conditions  of  problems,  with 
notes  on  three  school  heating  plants. 
20c. 


New  Publications 

Journal  of  the  Canadian  Peat  Society 
is  the  title  of  a  new  publication  which 
will  be  published  quarterly  by  the  Cana¬ 
dian  Peat  Society.  This  society  was 
formed  in  1910  during  the  convention  of 
the  American  Peat  Society,  which  was 
held  that  year  in  Ottawa.  The  Journal 
contains  a  number  of  the  principal  pa¬ 
pers  delivered  before  both  societies,  in¬ 
cluding  “The  Peat  Producer  Gas  Power 
Plant  at  the  (Canadian)  Government 
Fuel  Testing  Station,”  by  B.  F.  Haanel; 
“The  Improved  Anrep  Machinery  for 
the  Manufacture  of  Machine  Peat,”  by 
Ernest  V.  Moore;  also  statistics  of  Eu¬ 
ropean  peat  societies  and  other  items 
appertaining  to  the  peat  industry.  The 
Journal  is  published  at  22  Castle  Build¬ 
ing,  Ottawa,  Can. 
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The  Weather _f  or  J^O'Oemher,  1911 


* 

New 

York 

Bos¬ 

ton 

Pitts¬ 

burg 

Chi¬ 

cago 

St. 

Loui.s 

Highest  temperature,  degrees  F . 

68 

68 

69 

74 

78 

Date  of  highest  temperature . 

12 

12 

11 

11 

11 

Lowest  temperature,  degrees  F . 

24 

25 

13 

12 

12 

Date  of  lowest  temperature . 

>  13 

17 

13 

13 

12 

Greatest  daily  range,  degrees  F . 

36 

28 

60 

42 

60 

Date  of  greatest  daily  range . 

12 

29 

11 

11 

11 

Least  daily  range,  degrees  F . 

5 

4 

5 

7 

7 

Date  of  least  daily  range . 

10 

10 

19 

21 

20 

Mean  temp,  for  month,  degrees  F. . . .  i . 

41.4 

42 

39 

35.4 

39 

Normal  mean  temp,  for  month,  deg.  F.. 

44 

41.2 

42.9 

39.2 

43 

Total  rainfall,  inches . 

4.22 

4.29 

2.02 

3.27 

3.44 

Total  snowfall,  inches . 

1.00 

0.3 

5.0 

1.2 

1.4 

Normal  precipitation,  this  month,  inches 

3.44 

4.1 

2.55 

2.50 

2.88. 

Total  wind  movement,  miles . 

15216 

8843 

10782 

12174 

9398 

Average  hourly  wind  velocity,  miles. . .  . 

21.1 

12.3 

15.0 

16.9 

13.1 

Prevailing  direction  of  wind . 

N.  W. 

West 

West 

West 

South 

Number  of  clear  days . 

8 

10 

2 

5 

9 

Number  of  partly  cloudy  days . 

11 

10 

8 

14 

10 

Number  of  cloudy  days . 

11 

10 

20 

11 

11 

Number  of  days  on  which  rain  fell . 

16 

11 

11 

19 

11 

Number  of  davs  on  which  snow  fell.  .  .  . 

1 

1 

6 

4 

4 

Snow  on  ground  at  end  of  month,  ins. .  . 

None 

j  None 

None 

None 

0.2 

DAY  OF  MONTH 


RECORD  OF  THE  WEATHER  IN  NEW  YORK  FOR  NOVEMBER,  1911]  ■ 


DAY  OF  MONTH 


RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  NOVEMBER,  1911 
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RECORD  OF  THE  WEATHER  IN  PITTSBURG  FOR  NOVEMBER.  1911 


RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  NOVEMBER,  1911 


Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United  States 
Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  humidity  in  percentage  from  readings  taken  at  8  a.m.  and  8  p.m. 

S — clear,  P  C — partly  cloudy,  C — cloudy.  R — rain,  Sn — snow. 

Arrows  fly  with  prevailing  direction  of  wind.  ' 
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Editor  Heating  and  Ventilating  Maga¬ 
zine. 

The  trouble  Mr.  J.  E.  Eiser,  of  Balti¬ 
more,  is  experiencing  with  his  steam 
plant,  as  given  by  him  in  your  Decem¬ 
ber  issue,  is  due  to  the  fact  that  one 
boiler  is  not  capable  of  developing 
enough  steam  to  fill  the  entire  system, 
consequently  a  drop  in  pressure  occurs, 
causing  a  low  water  line  in  the  boiler. 
The  water  backs  up  into  the  return  pipe 
and  into  the  radiators  until  the  pres¬ 
sure  is  equalized.  H.  H.,  Jr. 


Is  More  Air  Needed  with  Increased 
Humidity? 

Editor  Heating  and  Ventilating  Maga¬ 
zine. 

In  the  design  of  heating  and  ventilat¬ 
ing  systems  for  public  schools,  30  cu. 
ft.  of  air  per  pupil  per  minute  is  gener¬ 
ally  used,  not  because  this  quantity  of 
air  is  sufficient,  but  because  it  has  been 
established  as  a  minimum  by  the  laws 
of  some  States,  and  competitive  condi¬ 
tions  make  it  impossible  to  increase  this 
volume. 

I  am  stating  this  preparatory  to  what 
follows,  as  indicating,  in  theory,  at  least, 
the  conditions  which  are  to  be  found  in 
school  buildings. 

Recently  considerable  attention  has 
been  given  to  the  quality  of  the  air  as 
regards  the  relative  humidity.  Equip¬ 
ment  of  various  types,  designed  to  in¬ 
crease  the  amount  of  moisture  in  the 
heated  air,  has  been  installed  in  many 
classes  of  buildings,  but  particularly  in 
schools.  This  equipment  has  been  add¬ 
ed  to  the  regular  design  as  stated  above, 
in  new  and  old  institutions,  on  the  the¬ 
ory  that  the  volume  of  air  used  in  prac¬ 
tice  without  humidifying  equipment  is 
sufficient  for  use  with  humidifying  equip¬ 
ment,  and  therein  lies  my  question. 

I  have  noted  that  generally  the  effect 
of  additional  moisture,  rather  than  being 
vitalizing,  is  depressing,  and  there  is  an 
increased  difficulty  of  respiration  where 
the  temperature  ranges  from  68°  to  72°* 
F.  with  a  relative  humidity  of  40%  to 
50%,  which  disappears  when  the  rela¬ 
tive  humidity  is  allowed  to  go  as  low 
as  20%  to  25%. 

I  accept,  as  a  necessary  condition  to 
the  successful  use  of  humidifying  appa¬ 
ratus,  that  no  matter  how  healthful  the 
result  of  its  use  may  be,  it  must  not 
create  a  condition  that  is  sensibly  a  dis¬ 
comfort. 


The  basis  for  the  entire  movement  re¬ 
quiring  more  moisture  in  the  air  of  heat¬ 
ed  buildings  is  that  Nature  provides  a 
high  percentage,  but,  in  the  natural  con¬ 
dition,  the  volume  of  air  is  unlimited, 
and  this  is  an  important  difference  be¬ 
tween  the  inside  and  outside  atmos¬ 
phere.  * 

We  cannot  get  too  much  fresh  air 
within  the  limits  imposed  by  velocities 
and  building  conditions,  and  when  ven¬ 
tilation  is  accomplished  by  diffusion  with 
high  relative  humidity  I  feel  that  the 
volume  must  be  greatly  increased. 

I  have  recently  learned  of  an  instal¬ 
lation  in  a  Chicago  school  where  the  air 
is  introduced  through  air  pipes  under 
each  desk.  I  think  the  temperature  is 
maintained  at  65°  F.  with  a  relative  hu¬ 
midity  of  60%,  and  only  20  cu.  ft.  of 
air  per  pupil  per  minute  is  delivered. 
The  results,  I  understand,  are  excellent. 

This  is  interesting,  being  the  direct 
opposite  of  the  first  proposition,  both  as 
to  method  and  air  volume,  but  is  it  the 
correct  answer?  Wm.  E.  Taylor. 

Toledo,  O.,  Dec.,  1911. 


Crossi-Sections  of  Chimneys 
Editor  Heating  and  Ventilating  Maga¬ 
zine  : 

The  formula  and  table  for  chimneys, 
printed  in  your  December  issue  are 
fatally  defective  for  three  reasons:  (i) 
The  term  “horse-power,”  when  applied 
to  a  chimney,  is  not  defined;  (2)  the 
formula  assumes  that  the  power  is  di¬ 
rectly  proportional  to  the  area,  making 
no  allowance  for  the  relative  increase 
of  frictional  resistance  in  small-sized 
chimneys;  (3)  the  constant,  0.6,  in  the 
formula  is  far  too  large.  The  table 
shows  that  a  chimney  of  30  sq.  ft.  area, 
100  ft.  high,  is  good  for  500  H.  P.,  while 
my_formula,  H.  P.  =  3-33  (A  —  0.6  y/  A) 
V  H  (M.  E.  Pocket  Book,  p.  920),  which 
has  been  generally  approved  by  engi¬ 
neers  for  over  a  quarter  of  a  century, 
gives  8^  H.  P.,  a  horse-power  as  used 
in  the  formula  being  defined  as  equiva¬ 
lent  to  the  combustion  of  5  lbs.  of  coal 
per  hour. 

William  Kent. 

Montclair,  N.  J.,  December,  1911. 


National  District  Heating  Association 
The  society’s  proceedings  for  1911  have 
been  published  and  were  sent  out  to 
members  early  in  December.  The  asso¬ 
ciation  has  also  published  a  new  mem¬ 
bership  list,  showing  a  total  of  182  mem¬ 
bers,  as  compared  with  32  two  years  ago. 
An  effort  will  be  made  to  increase  this 
number  to  250  before  the  fourth  annual 
convention  in  Detroit,  Mich.,  June  25-27^ 
1912.  The  headquarters  chosen  for  the 
coming  convention  are  the  Cadillac 
Hotel. 
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Nominations  for  igi2 
The  nominating  committee  of  the 
American  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  through  Stewart  A. 
Jellett,  chairman,  has  named  the  follow¬ 
ing  ticket  for  1912,  the  names  being  ar¬ 
ranged  in  alphabetical  order: 

FOR  PRESIDENT 

Prof.  John  R.  Allen,  Ann  Arbor,  Mich. 
August  Kehm,  Chicago,  Ill. 

FOR  FIRST  VICE-PRESIDENT 

Albert  B.  Franklin,  Boston,  Mass. 

John  F,  Hale,  Camden,  N.  J. 

FOR  SECOND  VICE-PRESIDENT 

E.  F.  Capron,  Chicago,  Ill. 

Ralph  A.  Collamore,  Detroit,  Mich. 

FOR  SECRETARY 

W.  M.  Macon,  New  York. 

Melvern  F.  Thomas,  New  York. 

FOR  TREASURER 

James  A.  Donnelly,  New  York. 

U.  G.  Scollay,  New  York. 

FOR  BOARD  OF  GOVERNORS 

(Five  to  Be  Elected) 

Reginald  Pelham  Bolton,  New  York; 
A.  A.  Cryer,  New  York;  James  H.  Davis, 
Chicago;  Prof.  James  D.  Hoffman,  Lin¬ 
coln,  Neb.;  D.  D.  Kimball,  New  York; 
George  W.  Knight,  Newark,  N.  J.;  S.  R. 
Lewis,  Chicago;  William  M.  Mackay, 
New  York;  W.  H.  McKiever,  New 
York;  Nelson  S.  Thompson,  Washing¬ 
ton,  D.  C. 


Suggested  Topics  for  Discussion 
In  a  letter  addressed  to  members  of 
The  American  Society  of  Heating  and 
Ventilating  Engineers,  the  following  sub¬ 
jects  are  suggested  as  phases  of  heating 
and  ventilation  that  might  well  be  con¬ 
sidered  : 

New  pronouncements  on  ventilation. 

Upwards  versus  downwards  ventilation. 

Ventilation  of  motion  picture  theatres. 

Effect  of  wind  on  building  heat  losses  for 
different  outside  temperatures. 

Heat  emission  of  indirect  radiation. 

Drying  apparatus. 

Central  station  heating. 

So-called  superiority  of  exhaust  over  live  steam 
heatin;^. 

Efficiency  of  underground  steam  piping. 

Forced  hot  water  heating. 

Design  of  exhauster  systems  for  removing  shav- 
inw,  industrial  wastes,  etc. 

Distance  between  water  chamber  and  eliminator 
in  air  washers. 

Data  on  solid  material  collected  by  the  air 
washer. 

Air  cooling  for  buildings. 

Testing  steam  and  hot  water  boilers. 

The  term  “heat  unit”  rather  than  “Britsh  ther¬ 
mal  unit.” 

Increased  pressure  devices  in  hot  water  heating. 

Rating  radiators. 

Air  spaces  in  direct  radiators. 


Experiences  with  fractional  radiator  valve  in¬ 
stallations. 

Securing  humidity  in  direct  radiation  heating. 
Temperature  reflation  in  residence  heating. 
Testing  warm  air  furnaces. 

Vacuum  cleaning. 

Efficiency  of  labor  element  in  heating  industry. 


Newly  Elected  Members 

Announcement  is  made  of  the  election 
of  the  following  to  membership  in  the 
society : 

MEMBERS 

F.  L.  Busey,  Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

D.  G.  Coates,  VV.  H.  Johnson  &  Son  Co.,  In¬ 
dianapolis,  Ind. 

E.  Q.  Cole,  Williams  &  Cole,  Toronto,  Ont. 

Benjamin  Cones,  817  Fort  Wayne  avenue,  In¬ 
dianapolis,  Ind. 

M.  S.  Cooley,  Supervising  Architect’s  Office, 
Washington,  D.  C. 

J.  W.  Curtis,  McCrum-Howell  Co.,  Norwich, 
Conn. 

C.  A.  Dunham,  President  C.  A.  Dunham  Co., 
Marshalltown,  Iowa. 

J.  H.  Garrison,  L.  J.  Mueller  Furnace  Co., 
Great  Falls,  Mont. 

A.  W.  Glessner,  President  and  Treasurer  Ex¬ 
celsior  Steel  Furnace  Co.,  Chicago,  Ill. 

Frederic  W.  GrosClaude,  President  American 
Warming  &  Ventilating  Co.,  Indianapolis,  Ind. 

R.  C.  Hargreaves,  Michigan  Central  Railroad 
Co.,  Detroit,  Mich. 

G.  W.  Hubbard,  D.  H.  Burnham  &  Co.,  Chi¬ 
cago,  Ill. 

B.  W.  Lewis,  Box  126,  North  Battleford,  Sask. 

G.  W.  Martin,  Vice-President  and  General 

Manager  New  York  Service  Co.,  New  York. 

R.  S.  Mayer,  District  Sales  Manager  C.  A. 
Dunham  Co.,  Cleveland,  Ohio. 

L.  G.  McCrum,  President  McCrum-Howell  Co., 
New  York. 

Geo.  McKnight,  7  Oldfield  Apts.,  Montreal,  Que. 

J.  T.  J.  Mellon,  Walters,  Parks  &  Mellon, 
Philadelphia,  Pa. 

J.  W.  Muldowney,  7  Iroquois  street,  Roxbury, 
Mass. 

Richard  Ruppel,  3  South  William  street.  New 
York. 

W.  A.  Schulte,  Bishop-Babcock-Becker  Co., 
ClevelaniL  Ohio. 

A.  F.  Sterrett,  1123  James  street,  Wilmette,  Ill. 

W.  S.  Timmis,  47  VVest  34th  street.  New  York. 

ASSOCIATES 

L.  H.  Drury,  182  North  Dearborn  street,  Chi¬ 
cago,  Ill. 

J.  E.  Truitt,  Ilg  Electric  Ventilating  Co.,  Chi¬ 
cago,  Ill. 


Illinois  Chapter 

“Hot  Water  Heating  Auxiliary  De¬ 
vices”  was  the  subject  for  discussion  at 
the  December  meeting  of  the  Illinois 
Chapter  which  was  held  at  Vogelsang’s 
Restaurant,  Chicago,  December  ii.  The 
lecture,  which  was  illustrated  by  slides, 
was  prepared  by  a  special  committee 
consisting  of  H.  de  Joannis,  chairman; 
George  H.  Kirk,  F.  W.  McGuire  and 
George  J.  Phillips. 

The  Illinois  Chapter  has  recently  sent 
out  a  well-gotten-up  year  book  for  1911- 
1912,  containing  a  list  of  programmes 
and  committees  for  the  year,  present  and 
past  officers  of  the  chapter,  constitution 
'and  by-laws  and  list  of  members.  In¬ 
cluded  in  the  year’s  work,  as  published 
in  the  chapter’s  year  book,  is  the  follow¬ 
ing  programme  for  the  remainder  of  the 
season : 

January:  The  work  of  the  Chicago 
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Ventilation  Commission,  with  the  results 
of  the  commission’s  two-years’  work  for 
the  past  two  years  and  the  conclusions 
derived  from  the  operation  of  the  test 
plant  in  the  Chicago  Normal  School. 

February:  The  Effect  of  Humidity  on 
Heating  and  Ventilation  and  the  Elimi¬ 
nation  of  Air  from  Heating  Systems. 
Committee:  W.  L.  Bronaugh,  chairman; 
H.  W.  Ellis,  J.  D.  Small  and  L.  C.  Soule. 

March:  Special  Test  Committee:  E. 
L.  Hogan,  chairman;  F.  W.  Powers,  W. 
A.  Green  and  R.  B,  Hayward.  Tests 
and  studies  of  the  operation  of  heating 
plants  will  be  presented,  as  well  as  the 
plans  and  specifications  of  these  plants, 
with  criticisms  and  recommendations  by 
the  committee. 

April:  The  Heating  and  Ventilating 
Plant  at  the  Northwestern  University  at 
Evanston,  Ill.  Committee:  J.  M.  Stan- 
nard,  chairman;  E.  F.  Capron,  C.  F. 
Newport  and  R.  A.  Widdicombe.  Re¬ 
sults  of  a  test  will  be  presented. 

May:  Programme  to  be  announced. 


Monthly  Meetiijg  of  New  York  Chapter 

At  the  December  meeting  of  the  New 
York  Chapter,  Secretary  Joseph  Graham 
announced  that  the  membership  of  the 
chapter  now  includes  2  honorary  mem¬ 
bers,  56  members,  and  i  junior  member, 
making  a  total  of  62.  It  was  decided  to 
adhere  to  the  second  Tuesdav  in  the 
month  as  the  meeting  date.  Following  a 
discussion  of  the  necessity  of  ventilating 
for  moving-picture  shows,  the  president 
was  asked  to  appoint  a  committee  of 
three  to  report  at  the  next  meeting  with 
regard  to  the  recommendations  which 
the  chapter  should  make  on  this  subject. 
Committee  was  named,  consisting  of  W. 
W.  Macon,  chairman;  Frank  T.  Chap¬ 
man  and  Thomas  Barwick. 


American  Society  of  Mechanical  Engi¬ 
neers 

Dr,  Alexander  C.  Humphreys,  presi¬ 
dent  of  Stevens  Institute,  was  elected 
president  of  the  American  Society  of 
Mechanical  Engineers  at  its  recent 
meeting  in  New  York.  In  an  address 
delivered  at  his  installation.  Dr.  Hum¬ 
phreys  referred  to  the  movement  re¬ 
cently  inaugurated  in  the  society  by  the 
appointment  of  a  sub-committee  of  the 
meetings  committee  to  provide  studies 
and  papers  on  the  many  industries  that 
might  be  considered  as  related  to  the 
profession  of  mechanical  engineering, 
there  having  been  about  40  such  com¬ 
mittees  suggested.  He  deprecated,  he 
said,  the  multpilication  of  societies  and 
expressed  the  hope  that  means  would 
be  found  for  keeping  the  direction  of  this 
movement  within  the  society  while  pro¬ 
viding  the  fuller  measure  of  home  rule 
for  each  section. 


Institution  (British)  of  Heating  and 
Ventilating  Engineers 

The  following  officers  have  been 
chosen  for  1912:  President,  Charles  R. 
Honiball,  Liverpool;  vice-presidents,  J. 
C.  Hartley,  Kenneth  Gray  and  H.  H. 
Grundy. 

Heating  Arrangements  for  the  Hughes 
High  School,  Cincinnati 

A  schoolhouse  heating  and  ventilating 
apparatus  especially  designed  to  comply 
with  the  new  Ohio  Building  Code,  which 
provides  for  at  least  six  changes  of  air 
per  hour  in  schoolrooms  and  a  tempera¬ 
ture  of  70°  in  zero  weather,  has  recently 
been  installed  in  the  Hughes  High 
School  in  Cincinnati.  Two  sets  of 
Sturtevant  heating  and  ventilating  ap¬ 
paratus  are  used.  The  fans,  located  in 
the  basement  of  the  building,  are  placed 
back  to  back,  with  a  cold-air  room  be¬ 
tween,  which  communicates  with  the  out¬ 
side  atmosphere.  Air  is  drawn  from  this 
room  through  tempering  coils,  then 
through  an  air  washer  and  finally 


HUGHES  HIGH  SCHOOL  BUILDING.  CINCIN 
NATI,  O. 

through  a  reheating  coil.  The  fan  then 
forces  it  through  the  heating  ducts  and 
flues. 

The  fans  are  12  by  6  ft.  exhausters  in 
three-quarter  steel  plate  housings,  driven 
direct-connected  by  Sturtevant  18  x  12 
horizontal  center  crank  engines  running 
at  125  R.  P.  M.  This  engine  operates 
with  steam  at  15  or  20  lbs.  pressure.  The 
exhaust  of  the  engine  is  used  in  the 
heater. 

The  two  tempering  coils  contain  5,376 
actual  lineal  feet  of  i-in.  steam  pipe  each. 
They  are  jacketed  on  top,  bottom  and 
sides  and  are  raised  to  allow  for  a  cold- 
air  by-pass  between  them.  The  reheat¬ 
ing  coils  contain  5,376  actual  lineal  feet 
of  i-in.  steam  pipe  each.  An  air  washer 
is  situated  between  each  tempering  and 
reheating  coil. 

Foul  air  from  locker  rooms  and  lava¬ 
tories  is  exhausted  by  a  loo-in.  Sturte¬ 
vant  steel  plate  fan  which  is  belt-driven 
by  a  7J^  H.  P.  motor. 
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MOORHEAD  STEAM-DRIVEN  VACUUM  CLEANING  MACHINE 


fILW  DLVICLS 


Moorhead  Vacuum  Cleaning  System, 

described  as  a  system  that  does  away 
with  the  dry  and  wet  tanks,  screens, 
strainers  and  similar  contrivances  that 
make  it  necessary  to  clean  the  machine  in 
order  to  secure  a  continuous,  maximum 
efficiency,  is  operated,  in  large  installa¬ 
tions,  by  means  of  a  horizontal  type, 
steam-driven  vacuum  machine,  a  view  of 
which,  showing  the  interior  mechanism, 
is  illustrated  herewith.  It  will  be  noticed 
that  the  base  of  the  engine  is  hollow\ 
This  is  partly  filled  with  water,  which 
catches  the  dust,  dirt  and  rubbish  col¬ 
lected  by  the  sweeper.  Whenever  it  is 
desired  to  use  air  pressure  throughout 
the  system,  the  vacuum  pump  is  con¬ 
verted  into  an  air  pump  by  changing  the 
position  of  the  clutch  on  the  side  shaft 
When  the  clutch  is  set  for  compressing, 
it  makes  a  compression  chamber  of  the 
base,  and  all  water  and  dirt  is  forced 
out  of  the  machine  into  the  sewer.  A 
feature  of  this  operation  is  that  it  makes 
no  difference  whether  the  machine  is  in¬ 
stalled  at  the  sewfer  level  or  below.  The 
system  is  manufactured  and  sold  by  the 
American  Rotary  Valve  Co.,  Chicago  and 
New  York. 


Duplex  Power  Ventilators 

Ventilating  Systems  Co.,  1328  Broad¬ 
way,  New  York,  has  recently  placed  on 
the  market  new  types  of  ventilating 
devices  which  are  designed  to  solve  the 
problem  of  supplying  warm,  fresh  air  to 
offices  and  other  apartments  equipped 
with  direct  radiators.  The  accompanying 


FIG,  .1— COMBINATION  HEATING.  COOLING 
AND  HUMIDIFYING  UNIT 
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FIG.  2— PORTABLE  DUPLEX  VENTILATOR 


illustrations  give  an  idea  of  the  arrange¬ 
ment  and  operation  of  these  devices. 
The  types  shown  are  equipped  with  small 
blowers  of  the  Sirocco  type,  electrically 
operated,  with  capacities  for  furnishing 
50,000  cu.  ft.  of  air  per  hour.  The  type 
shown  in  Fig.  i  has  a  water  pan  which 
filters  the  air  and  slightly  humidifies  it 
before  it  enters  the  room.  It  is  so  built 
that  in  summer  the  pan  may  be  filled 
with  ice,  which  serves  to  cool  the  in¬ 
coming  air.  In  addition  to  the  unit; 
shown,  the  company  makes  a  number  o 
other  forms  of  metallic  window  ven 
tilators.  Its  line  of  power  ventilators  hai 
capacities  ranging  from  5, 000  to  500,000 
cu.  ft.  of  filtered  air  oer  hour,  the  prices 
of  which  range  from  $3.50  to  $350  and  up. 


A  Self-Cleaning  Vacuum  Valve 

A  type  of  valve  for  vacuum  heating 
designed  without  expanding  diaphragms, 
floats  or  similar  attachments,  and  hav¬ 
ing  an  automatic  movable  by-pass,  is 
being  marketed  by  the  Morgan-Clark 
System  Co.,  Rochester,  N.  Y.  It  is 
known  as  the  Morgan-Clark  vacuum 
valve.  By  referring  to  the  accompany¬ 
ing  illustration  the  self-cleaning  feature 
of  the  valve  may  be  seen,  the  cleaning 
being  accomplished  by  a  stationary  wire 
wiper.  The  by-pass  is  movable  and 
slides  against  the  wiper.  This  serves  to 
clean  and  remove  the  corrosion.  The 
position  of  the  valve  as  shown  in  the 
illustration  shows  the  operation  of  the 
flushing  system.  As  the  valve  faces  away 
and  drops  below  its  seat,  also  from  its 
peculiar  shape  and  liberal  opening,  an 
easy  outlet  is  provided  for  anything  that 
is  likely  to  stick  and  clog  its  working. 


The  valve  is  designed  to  permit  of 
regulation,  while  in  operation,  from  the 
outside,  without  the  necessity  of  discon¬ 
necting  the  system.  The  use  of  the  valve 
is  in  connection  with  a  Morgan-Clark 
controller,  located  at  proper  points  in 
each  riser.  This  serves  to  balance  the 
vacuum  so  that  there  is  no  short-cir¬ 
cuiting  of  steam  circulating  in  radiators 
or  coils  nearest  the  vacuum  pump.  The 
construction  of  the  controller  is  similar 
to  the  valve,  but  having  larger  area  and 
greater  capacity  in  order  to  allow  each 
controller  to  carry  the  load  of  the  riser 
for  which  it  is  designed. 

Both  vacuum  valves  and  controllers 
are  normally  closed  by  the  tension 
spritigs,  but  are  opened  as  required  to 
accommodate  increased  condensation  by 
the  extra  weight  of  the  column  of  water 
above  it,  together  with  the  vacuum  pro¬ 
duced  and  adjusted  for,  on  the  returns. 
This  balance  is  designed  to  close  the 
valve  before  all  of  the  water  is  dis¬ 
charged  above  the  valve  seat,  in  that  way. 
under  all  working  conditions,  preserving 


MORGAN-CLARK  SELF-CLEANING  VACUUM 
VALVE 


a  water  seal.  Without  this  the  vacuum 
would  soon  fall  and  the  entire  system 
become  waterbound  and  cold.  This  in¬ 
teresting  valve  is  the  subject  of  new  cir¬ 
cular  matter,  which  we  understand  will 
be  sent  to  those  interested. 


Standard  Indicating  and  Recording 
Instruments 

Indicating  thermometers  for  hot  water 
and  steam  pipes  are  among  the  interest¬ 
ing  products  of  the  Standard  Ther- 
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STANDARD  HOT  WATER  INDICATOR 


Course  of  Air  Through  Conoidal  Fans 

Some  of  the  noteworthy  features  in 
the  design  of  the  Conoidal  fan,  made  by 
the  Buffalo  Forge  Co.,  Buffalo,  N.  Y., 
were  mentioned  in  The  Heating  and 
Ventilating  Magazine  for  December,  at¬ 
tention  being  called  to  the  recurrence  of 
conical  shapes  in  its  design,  which  sug¬ 
gested  the  name  “Conoidal.”  As  is  well 
known,  this  fan  is  of  the  multiblade  type, 
which  is  especially  efficient  for  high  vol¬ 
ume,  low  pressure  service.  Certain 
original  features  are  claimed  for  which 
patent  application  has  been  made. 

Looking  directly  into  the  inlet  of  the 
Conoidal  fan,  the  conical  shape  of  the 
blades  at  once  arrests  attention.  The 
blades  do  not  have  parallel  edges  but 
are  slanting  so  that  at  the  inlet  side  the 
blade  is  much  narrower  tnan  at  the  back. 
This  design  is  based  on  the  theory  that 
the  suction  produced  at  the  inlet  of  mul¬ 
tiblade  fans  makes  the  air  rush  in  almost 
at  right  angles  against  the  opposite  side, 
usually  referred  to  as  the  drive  side  of 
the  fan,  and  that  its  course  is  then 
abruptly  broken  to  an  angle  of  nearly 
90°  towards  the  periphery,  this  deflection 
causing  loss  of  power  and  velocity.  The 
Conoidal  fan  is  designed  to  overcome 
this  loss  through  an  increase  in  the  width 
of  the  blade  from  front  to  back.  The 


Blade  narrowesi 
here  to  give 
a  maximum 
diameter  of 
inlet 


Even  volume  and  preasore 
over  entire  width 

^  1  Smaller  outside 

’  diameter  of 


Uneven  volume  and 
pressure. 


Unneccessary 
power  and 
pressure  loss 
by  shock  due  to 
high  velocity 
of  Dlade  at 
this  point. 


Inrushing  air 
abrupUy  turned 
with  consider¬ 
able  power  loss. 


Sharper 
curve 
at  froot. 


DIAGRAM  SHOWING  COURSE  OF  AIR  THROUGH  CONOIDAL  FAN,  AS 
COMPARED  WITH  OTHER  TYPES 


mometer  Co.,  Bos¬ 
ton,  Mass.,  the  line 
including  an  ade¬ 
quate  range  of 
sizes  and  varieties. 

The  accompanying 
illustration  shows 
a  type  of  the  com¬ 
pany’s  hot  water 
indicators.  These 
indicators  all  have 
4-inch  enamel 
dials,  with  ^-inch 
pipe  fittings  and 
2-inch  extensions. 

The  type  shown 
is  made  for  four 
ranges ;  from  50° 
to  250°  F. ;  from 
100“  to  300°  F. ; 
from  — 50°  to  150° 

F. ;  and  from  0° 
to  200°  F.  In  all 
of  the  company’s 
thermometers  for 
mechanical  uses 
the  length  of  ex¬ 
tension  is  measured  from  the  end  of 
the  screw  thread  to  the  end  of  the  lamina 
cover,  and  is  the  portion  of  the  ther¬ 
mometer  extending  into  the  receptacle. 
Further  details  with  illustrations  of  the 
full  line  of  Standard  indicating  and  re¬ 
cording  instruments  may  be  had  for  the 
asking  by  addressing  the  company’s 
main  office  in  Boston. 


great  width  of  blade  at  the  drive  side 
enables  it  to  handle  the  excess  amount 
of  air.  A  conical,  gently-sloping  hub 
also  gradually  deflects  the  inrushing  air 
so  that  it  may  describe  an  easv  unbroken 
curve  towards  the  periphery.  The  blades 
are  curved  to  a  varying  diameter,  the 
curve  being  smallest  at  the  inlet  side  and 
easier  at  the  drive  side,  as  though  curved 
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over  the  surface  of  a  cone.  The  grade 
of  the  curve  of  the  blades  at  all  points 
from  front  to  back  is  proportioned  with 
the  idea  of  scooping  up  the  air  with  the 
least  impact,  the  diameter  of  the  curve 
being  in  exact  proportion  to  the  diam¬ 
eter  of  the  inlet.  This  operation  is  illus¬ 
trated  in  the  accompanying  diagram. 

Owing  to  the  small  space  occupied  by 
this  fan  it  is  especially  useful  where 
headroom  is  limited.  It  is  found  to  have 
a  practically  constant  efficiency  curve 
over  a  total  range  of  nearly  6o%,  per¬ 
mitting  a  load  of  nearly  30%  above  or 
below  rated  capacity,  with  all  but  maxi¬ 
mum  efficiency.  Another  feature  empha¬ 
sized  by  the  manufacturers  is  that  the 
great  width  of  each  blade  at  the  back 
gives  exceptional  strength  to  the  wheel, 
so  that  high  speeds  and  loads  can  be 
maintained  without  indications  of  weak¬ 
ness. 


Death  of  Prof.  Warren  S.  Johnson 
Prof.  Warren  S.  Johnson,  president 
and  treasurer  of  the  Johnson  Service 
Co.,  Milwaukee,  Wis.,  manufacturer  of 
temperature,  humidity  and  other  regu¬ 
lating  devices,  died  Dec.  5  in  Los  An¬ 
geles,  Cal.,  where  he  had  gone  for  his 
health.  He  was  63  years  old.  Prof. 
Johnson  was  a  well-known  inventor  and 
manufacturer,  his  electrical  tempera¬ 
ture  regulating  devices  being  widely 
used  in  the  heating  trade.  In  latter 
years  the  company  had  branched  out 
into  the  manufacture  of  Johnson  auto¬ 
mobiles,  both  for  pleasure  and  traffic 
purposes.  Prof.  Johnson  was  a  member 
of  the  American  Society  of  Mechanical 
Engineers,  the  American  Society  of 
Electrical  Engineers  and  The  American 
Society  of  Heating  and  Ventilating  En¬ 
gineers.  The  general  management  of 
the  company  will  pass,  it  is  expected,  to 
Carl  Johnson,  his  eldest  son,  who  is  at 
present  superintendent  of  the  Johnson 
works  in  Milwaukee. 


John  W.  Danforth,  president  of  the 
John  W.  Danforth  Co.,  Buffalo,  N.  Y., 
heating  and  ventilating  contracting  en¬ 
gineers,  died  suddenly  of  heart  disease, 
December  22,  while  addressing  the  pub¬ 
lic  service  commission  of  Buffalo.  Mr. 
Danforth  was  58  years  old  and  was  a 
native  of  Buffalo.  He  had  been  in  the 
heating  business  for  over  25  years  and 
was  a  well-known  figure  in  the  trade. 
His  son,  J.  W.  Danforth,  Jr.,  is  secre¬ 
tary  of  the  company. 


New  Books 

Tuberculosis  Hospital  and  Sanatorium 
Construction  is  the  title  of  a  new  book 
filled  with  practical  suggestions,  includ¬ 
ing  typical  photographic  views  and  build¬ 
ing  plans,  written  for  the  National  Asso¬ 
ciation  for  the  Study  and  Prevention  of 
Tuberculosis  by  Thomas  Specs  Carring¬ 


ton,  M.D.,  assistant  secretary  of  the 
association.  The  work  takes  up  such 
subjects  as  site  and  grouping,  administra¬ 
tion  buildings,  administration  buildings 
and  patients’  quarters  combined,  hospi¬ 
tals  for  advanced  cases,  and  various  types 
of  patients’  quarters.  The  book  is  pro¬ 
fusely  illustrated  and  both  illustrations 
and  text  show  the  results  of  exhaustive 
investigations  into  the  methods  and  ma¬ 
terials  used  in  the  construction  of  build¬ 
ings  at  various  institutions,  where  pa¬ 
tients  are  treated  for  all  varieties  and 
stages  of  tuberculosis  disease.  In  some 
cases  the  descriptions  of  the  institutions 
cover  the  power  house  equipments,  in¬ 
cluding  laundries,  sterilizing  rooms,  va¬ 
cuum  cleaning  plants  and  cold  storage 
plants.  Size  7x10^4  inches,  164  pages. 
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Coming  Events 

Second  Tuesday  in  Each  Month — 
Meeting  of  the  New  York  Chapter 
American  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  Engineering  Societies 
Building,  29  West  39th  street.  New 
York. 

January  23-25,  1912 — Annual  meeting 
of  The  American  Society  of  Heating  and 
Ventilating  Engineers  in  New  York. 
Headquarters  at  the  Engineering  Socie¬ 
ties  Building,  29  West  39th  street. 


Deaths 

Henry  F.  Lord,  treasurer  of  the  Lord 
&  Burnham  Co.,  Irvington,  N.  Y.,  manu¬ 
facturers  of  steam  and  hot  water  boilers, 
especially  for  greenhouse  heating,  was 
killed  accidentally  in  the  garage  adjoin¬ 
ing  his  home  in  Irvington,  Dec.  16.  Mr. 
Lord’s  body  was  found  Iving  under  his 
automobile.  It  had  been  crushed  by  the 
weight  of  the  engine,  which  had  become 
dislocated  and  had  fallen  on  him  as  he 
was  at  work  making  some  adjustments 
on  the  car.  Mr.  Lord  was  58  years  old. 


He  was  a  son  of  one  of  the  founders  of 
the  Lord  &  Burnham  Co.  and  was  promi¬ 
nent  in  local  affairs,  having  been  at  one 
time  president  of  the  village  and,  at  the 
time  of  his  death,  a  trustee. 

Col.  Charles  C.  Dewstoe,  president  of 
the  Dewstoe-Brainerd  Co.,  heating  and 
plumbing  contractors,  of  Cleveland,  O., 
died  in  that  city  Dec.  15  from  pneu¬ 
monia.  Col.  Dewstoe  was  70  years  old. 
He  served  in  the  Civil  War,  and  in  1866 
opened  a  plumbing  business  in  Cleveland. 
The  firm  prospered  and  became  one  of 
the  most  prominent  in  that  section  of 
the  country.  Col.  Dewstoe  was  active 
in  Republican  politics  and  had  served  on 
the  city’s  board  of  health,  also  as  sheriff 
of  the  county.  He  was  appointed  post¬ 
master  of  Cleveland  in  1899,  an  office 
which  he  held  up  to  a  year  ago. 


Miscellaneous  Notes 
Chicago,  Ill. — Health  Commissioner 
Young  has  secured  the  approval  of  the 
city  council  for  his  proposed  bureau  of 
hospitals,  baths  and  lodging  houses.  The 


ENGINEERS  AND  STEAMFITTERS  REQUIRE  GOOD  TOOLS 


The  GENUINE  ARMSTRONG  Stocks  and  Dies  are 

RELIABLE,  ACCURATE,  EASY  WORKING 

MANUFACTURED  BT 

THE  ARMSTRONG  MFG.  CO..  321  Knowltoa  St..  BRIDGEPORT.  CONN. 


THE  McCREERY  AIR  SCRUBBER 

Spray  alone  will  not  wash  out  soot  and  other  oily  particles  from  the  air.  These 
are  what  produce  the  “smoke  nuisance.” 

Our  Air  Washers  have  therefore  always  been  built  with  wet  cleaning  surfaces,  to 
catch  the  dirt  and  assist  in  humidifying  and  cooling  the  air. 

The  flushing  spray  heads,  brought  out  by  our  Company,  are  now  recognized  as 
necessary  to  the  uninterrupted  operation  of  Air  Washers  and  are  specified  by  the 
leading  Engineers. 

The  Experimental  Plant  originally  installed  by  us  in  1907,  has  been  remodeled 
from  time  to  time  in  order  to  obtain  valuable  knowledge  of  air  conditioning. 

We  specialize  in  Industrial  Work,  as  the  high  efficiency  of  our  cleaning  and 
humidifying  device  enables  us  to  overcome  difficult  conditions. 

Correspondence  solicited. 

MCCREERY  ENGINEERING  COMPANY.  DETROIT.  MICH, 


50 


THE  HEATING  AND  VENTILATING  MAGAZINE 


new  bureau  will  have  a  bureau  chief,  two 
inspectors  of  hospitals,  a  medical  in¬ 
spector  of  lodging  houses  and  a  stenog¬ 
rapher. 

Bureau  of  Ventilation  is  a  new  depart¬ 
ment  of  the  city  government  of  Chicago. 
This  bureau  was  recently  created  by  the 
city  council  and  will  have  a  supervisor 
and  four  inspectors. 

Chicago,  Ill. — Ten  sanitary  inspectors 
have  been  added  to  the  staff  of  Charles 
B.  Ball  and  an  assistant  director,  a  sani¬ 
tary  chemist  and  a  laboratory  helper 
have  been  added  to  the  city’s  laboratory 
staff. 

Crown  Point,  Ind. — Alderman  Walter 
E.  Gibson,  of  Gary,  Ind.,  was  found 
guilty  of  bribery  in  connection  with  the 
passage  by  the  Gary  common  council  of 
a  heating  franchise  obtained  by  Thomas 
B.  Dean,  of  Louisville,  Ky.  Mr.  Dean 
was  the  state’s  chief  witness  and  told  of 
the  demands  made  upon  him  and  of  his 
use  of  a  dictaphone  in  transmitting  the 
conversation  of  the  would-be  bribe¬ 
taker. 

Chicago,  Ill. — Lead  poisoning  among 
employees  in  the  enameling  department 
in  the  factory  of  the  L.  Wolff  Mfg.  Co., 
Chicago,  is  the  subject  of  a  complaint 
made  to  the  Chicago  Federation  of  La¬ 
bor.  In  a  recent  examination  made  by 
Dr.  Alice  Hamilton  of  104  men  employed 
at  the  works,  46  were  declared  to  be 
infected.  Lack  of  ventilation  and  in¬ 
sanitary  conditions  in  the  factory  are 
given  as  the  main  causes  of  the  trouble. 
The  men  in  the  company’s  enameling 
department  are  on  strike  for  better 
working  conditions. 

St.  Louis,  Mo. — Passengers  on  the  Park 
avenue  line  of  the  United  Railways  Com¬ 
pany  can  have  their  choice  of  six  ways 
of  getting  fresh  air.  Capt.  Robert  Mc¬ 
Culloch,  president  of  the  company,  has 
installed  six  different  types  of  ventilators 
in  the  cars  on  this  line  jn  an  endeavor 


to  meet  the  requests  of  the  fresh-air 
exponents  of  St.  Louis.  The  campaign 
for  better-ventilated  street  cars  was  in¬ 
augurated  last  summer  by  the  Street  Car 
Committee  of  the  Civic  League.  Most 
of  the  newly  ventilated  cars  have  hot 
water  heaters.  It  is  the  intention  to 
equip  the  cars  with  the  apparatus  giving 
the  greatest  satisfaction  to  the  pas¬ 
sengers. 

Moline,  Ill. — Plans  for  the  new  inter- 
urban  cars  to  be  used  on  the  line  from 
Davenport  to  Muscatine  show  them  to 
be  50  ft.  in  length,  with  a  seating  ca¬ 
pacity  of  40  passengers.  They  are  each 
provided  with  a  smoking  compartment. 
Thev  will  be  heated  by  means  of  warm- 
air  heaters  located  at  the  forward  ends, 
through  which  air  will  be  forced  by 
electrically  driven  fans,  passing  through 
pipes  and  entering  the  car  through 
registers. 

American  Federation  of  Labor,  at  its 
recent  annual  convention  in  Atlanta, 
Ga.,  passed  a  resolution  “recommend¬ 
ing”  that  the  International  Association 
of  Steam,  Hot  Water  and  Power  Pipe 
Fitters  and  Helpers  of  America  affiliate 
with  the  United  Association  of  Plumb¬ 
ers.  The  proposal  is  being  strongly  re¬ 
sented  by  the  officers  of  the  steamfit- 
ters’  organization,  who  made  a  counter 
proposal,  which  was  defeated  in  conven¬ 
tion,  to  the  effect  that  the  president  of 
the  American  Federation  of  Labor  call 
a  convention  of  all  men  engaged  in 
steamfitting,  including  steamfitters  at 
present  affiliated  with  the  plumbers’  as¬ 
sociation,  this  convention  to  determine 
the  future  course  to  be  pursued. 

Kansas  City,  Mo. — The  health  depart¬ 
ment  has  arranged  a  unique  system  for 
improving  the  sanitary  condition  of 
restaurants  in  Kansas  City.  The  plan 
is  to  employ  a  restaurant  inspector  who 
will  give  a  score  to  each  restaurant  in 
accordance  with  the  conditions  found 


NDUSTRIAL 

NSTRUMENTS 


Refinement  of  little  things  gives  “INDUSTRIAL”  Indicating  and 
Recording  Thermometers  Character,  and  makes  them  Accurate 
and  Durable.  Send  for  Bui.  58  and  find  out  about  Ihem. 


THE  INDUSTRIAL  INSTRUMENT  COMPANY.  Foxboro.  Mass. 
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BETTER  Dixon^s  Pipe  Joint  Compound  is  better  and  cheaper 
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THAN 


Doesn’t  “set”  joints — goes  farther. 


LEAD  JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 
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in  them.  The  scoring  will  apply  to  the 
equipment  and  methods  used  in  kitchens. 
Whether  the  scores  will  be  published  in 
the  department’s  monthly  health  bulletin 
has  not  been  determined,  but  the  record 
will  be  at  the  health  office  for  the  in¬ 
spection  of  the  public.  It  will  also  be 
used  as  evidence  in  court  to  prosecute 
the  keepers  of  unclean  places.  The  sys¬ 
tem  follows  generally  that  in  practice  in 
Cincinnati.  The  restaurants  will  be 
graded  on  a  percentage  plan,  following 
a  rule  that  has  been  adopted  in  con¬ 
nection  with  dairies.  Following  is  the 
table  used  for  grading  the  equipment  and 
methods  in  kitchens: 


EQUIPMENT  Score 

Kitchen  P  A 

Location .  4  . . 

Basement .  i 

Ground  level  . 

Floor  .  3  •  • 

Wood .  T 

Cement . 2 

. Stone . 

Walls  and  ceiling .  3  . . 

Whitewashed . 2 

Painted . 

Light  and  ventilation  .  5  . . 

Windows .  i 

Ventilation  fan  .  2 

Vent .  I 

Intake .  i 

Partitions  .  4  . . 

To  toilet  .  2 

To  dressing  rooms  .  2 

Plumbing  and  toilets  .  5  . . 

Floor  drains  .  i 


Sinks . 2 

Washstands  and  bowls  .  2 

Refrigerators  and  iceboxes  .  6  . . 

Separate  for  milk  and  butter .  4 

Drainage . 2 

Utensils,  tools,  etc .  10  .. 

Dishwasher . 2 

Kettle .  I 

Warming  table  .  i 

Range .  i 

Cooking  utensils  . 2 

Blocks  .  I 

Benches . ’. .  i 

Tools .  I 


Total 


40 


METHODS 


Score 


Kitchen 

Floor . 

Clean . 

Deduct  for  wet  . 

Dry . 

Rotted . 

Creviced . 

Vermin . 

Walls  and  ceiling  . 

Clean . 

Deduct  for  grease  . 

Cobwebs . 

Dust . 

Light  and  ventilation  . 

Ventilation . 

Air  intake  . 

Screened  openings  . 

Toilet  and  dressing  rooms... 

Clean . 

Deduct  for  dirty  partitions 

Washbowls  dirty  . 

Poor  ventilation  . . 

Plumbing . 

Good  repair  . 

No  traps  . 

No  shafts  . 


P  A 
8  .. 


JENKINS  BROS.  VALVES 

GLOBE.  ANGLE,  CHECK.  SAFETY.  BLOW  OFF, 

The  most  practical  and  economical.  Each  and 
every  component  part  is  designed  to  meet  the  re¬ 
quirements  of  exacting  every  day  service.  In  metal 
and  in  workmanship  care  is  taken  to  produce  a  valve 
that  will  give  maximum  amount  of  strength  and 
durability. 

We  shall  be  glad  to  mail  catalog  on  request. 

JENKINS  BROS. 

NEW  YORK  BOSTON  PHILADELPHIA  CHICAGO 
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Refrigerators  and  iceboxes  . 

Clean . 

Properly  drained  . 

Utensils,  tools,  etc . 

Clean . 

Good  order  . 

Covered  garbage  cans  . . . . 
Garbage  regularly  removed 

Employees . 

Healthy . 

Cleanly . 


7 


4 

3 


8 


3 


2 

2 


8 


4 

4 


Total 


6o 


The  column  “P”  gives  the  figures  for 
perfect  scores  on  the  different  points. 
The  column  “A”  is  for  the  score  actually 
found  by  the  inspector. 

St.  Joseph,  Mo. — As  the  result  of  air 
tests  made  by  the  board  of  health  of 
St.  Joseph,  in  the  city’s  trolley  cars  and 
moving-picture  theatres,  it  is  found  that 
not  one  of  the  cars  or  theatre':  is  prop¬ 
erly  ventilated.  Cultures  were  taken  on 
a  plate  containing  a  thin  coating  of  a 
gelatine  composition.  After  exposure 
these  plates  were  found  to  contain  from 
7  to  50  colonies  of  disease  germs.  The 
managers  of  the  theatres  inspected  have 
been  notified  to  immediately  improve 
their  ventilating  arrangements.  The 
street  car  company  has  also  been  notified 
of  the  necessary  improvements  required 
to  provide  better  ventilation.  The  health 
board,  it  is  stated,  will  make  tests  at 
regular  intervals  in  places  where  crowds 
assemble. 

Noises  as  a  cause  of  keeping  the  win¬ 
dows  closed,  especially  of  school  build¬ 
ings  and  hospitals,  and  having,  there¬ 
fore,  an  indirect  effect  on  the  ventilation 
of  such  buildings,  has  started  a  crusade 
for  the  abolition  of  unnecessary  noises. 
The  movement  is  headed  by  Mrs.  Isaac 
L.  Rice,  of  New  York,  president  of  the 
Society  for  the  Suppression  of  Unneces¬ 
sary  Noise.  “The  urgent  need,”  said 
Mrs.  Rice,  in  a  recent  interview,  “of 
protecting  the  young  from  the  injurious 
effects  of  outside  noises  is  a  feature  of 
school  sanitation  which,  up  to  the  pres¬ 
ent  time,  has  not  been  recognized.”  A 


solution  of  the  problem,  according  to 
Mrs.  Rice,  is  the  establishment  of  school 
zones  where  quiet  must  be  observed. 
The  plan  includes  the  removal  of  rough 
pavements  and  the  substitution  of  sound 
deadening  material.  A  diversion  of 
traffic  is  also  proposed  away  from  the 
vicinity  of  schools  and  hospitals,  espe¬ 
cially  between  the  hours  of  8:30  A.  M. 
and  3:30  P.  M.  It  is  stated  that  within 
the  last  few  weeks  25  state  boards  and 
the  educational  heads  of  70  cities  have 
enthusiastically  endorsed  the  plan. 

Chicago,  Ill. — Approximately  fifty  suits 
will  be  started  by  the  city  against  both 
of  the  local  street  car  companies  for  al¬ 
leged  violations  of  the  ordinances  con¬ 
cerning  ventilation  and  heating  of  street 
cars.  During  the  recent  cold  snap  in 
Chicago,  offices  of  the  health  department 
reported  fifty  instances  where  the  tem¬ 
perature  in  the  cars  ranged  from  32°  to 
44°  F.  The  ordinance  requires  a  mini¬ 
mum  temperature  of  50°  F. 

Chicago,  Ill. — Heating  and  Ventilating 
Engineers  Association  has  joined  the 
Chicago  Building  Employers’  Construc¬ 
tion  Association,  making  thirteen  asso¬ 
ciations  of  employers  now  in  its  mem¬ 
bership.  It  was  stated  that  a  number 
of  other  associations  of  employers,  in¬ 
cluding  the  Master  Steam  Fitters’  Asso¬ 
ciation  of  Chicago,  were  considering  the 
matter  of  joining  the  new  central  body. 

Federal  Furnace  League  has  passed  a 
resolution  that  on  and  after  a  date,  to  be 
determined,  “the  initiation  fee  of  new 
members  to  the  Federal  Furnace  League 
shall  be  equal  to  the  total  sum  of  dues 
the  applicant  would  have  paid  from  the 
date  of  organization  of  the  league  to 
the  date  of  application  of  membership.” 
This  step  is  taken  to  place  any  new 
members  on  the  same  footing  with  those 
who,  as  members,  have  borne  the  bur¬ 
den  of  the  league’s  work  during  the  past 
three  years.  It  is  felt  that  it  would  be 
an  injustice  to  the  present  membership 


Not  a  Bird  Cage,  a  Squirrel  Cage,  a  Rat  Trap  or  a 
Skyrocket — but — 

A  Cycloidal  Fan  or  Blower 

for  all  purposes.The  only  radical  improvement  in  fans 
in  forty  years.  Takes  up  less  room,  runs  at  slower 
speed,  requires  less  power,  noiseless  in  operation. 

We  ipuarantec  our  Cycloidals  to  equal  in  capacity  any  fan  built“W«  bar  ■one— with 
from  20  to  25  per  cent,  less  speed  and  power.  We  build  them  in  all  sizes  to  suit  all 
conditions— hundreds  of  them  in  usc—not  ‘  *as  good— but  better.  *  * 

GARDEN  CITY  FAN  CO. 

Patentees  and  Sole  Manufacturers 

1532  McCORMICK  BUILDING  CHICAGO 

Established  1879 

Eastern  Sales  Agent,  L.  J.  Wing  Mfg.  Co.,  90  West  St.,New  York 
Send  for  Catalogs  110  and  120,  just  issued 
Birmingham,  Ala.,  Office,  401  Woodward  Bldg. 
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if  new  members  were  to  secure  the  ad¬ 
vantages  of  the  Federal  system  of  heat¬ 
ing  and  ventilation  without  bearing  their 
just  proportion  of  the  expense  required 
in  the  preparation  of  this  system.  The 
league’s  new  handbook,  containing  the 
Federal  system  of  heating  and  ventilat¬ 
ing,  will  be  published,  it  is  announced, 
during  the  present  month  of  January. 

J.  Barton  Garfield,  formerly  of  the 
New  York  branch  of  the  Pressed  Rad¬ 
iator  Co.,  has  been  appointed  to  a  po¬ 
sition  in  the  architects’  department  of 
the  New  York  branch  of  the  American 
Radiator  Co.  Mr.  Garfield  is  receiving 
congratulations  from  his  many  friends 
in  the  heating  trade  on  his  appointment 
to  this  important  field  of  work. 

Vitalizing  Fresh  Air  Movement  Asso¬ 
ciation  is  an  organization  instituted  by 
John  H.  Nolan,  general  agent  of  the 
Travelers’  Insurance  Co.  The  purpose  of 
the  organization  is  explained  in  the  fol¬ 
lowing  notice  which  has  been  posted  in 
the  company’s  office ;  “Fresh  air  is  as  neces¬ 
sary  to  the  doing  of  a  good  day’s  work  as 
food  and  sleep  are.  Miss  Ion  is  hereby 
appointed  as  captain  of  the  ‘Vitalizing 
Fresh  Air  Movement  Association.’  Here¬ 
after  at  lo,  II  and  12  o’clock  each  morn¬ 
ing  and  I,  2,  3  and  4  o’clock  each  after¬ 
noon,  she  will  have  the  office  windows 
lowered  from  the  top  and  raised  from 


the  bottom  for  a  period  of  five  mimltes 
at  each  of  those  hours.  Each  employee 
should  stand  up,  move  about  with  the 
air  to  acquire  the  temperature  of  it,  and 
do  such  work  as  is  possible.” 

Midland  Club,  composed  of  furnace 
manufacturers,  elected  the  following  offi¬ 
cers  at  its  annual  meeting  in  Chicago, 
December  19:  President,  A.  W.  William¬ 
son,  Cincinnati,  O.;  vice-president,  L.  J. 
Mueller,  Jr.,  Milwaukee,  Wis.;  secretary 
and  treasurer,  Allen  W.  Williams,  Co¬ 
lumbus,  O. 

National  Association  of  Brass  Manu¬ 
facturers,  at  its  annual  meeting  in  New 
York,  December  13-14,  elected  the  fol¬ 
lowing  officers  for  the  ensuing  year: 
President  and  chairman,  board  of  trus¬ 
tees,  Theodore  Ahrens,  Louisville,  Ky.; 
trustees:  A.  S.  Hills,  Haydenville,  Mass.; 
D.  H.  Roberts,  Detroit,  Mich.;  C.  C. 
Hale,  New  Haven,  Conn.;  W.  H.  Was- 
weyler,  Milwaukee,  Wis.;  Fred  Somnier- 
ville,  Toronto,  Canada;  J.  W.  Sharpe, 
Jr.,  Philadelphia,  Pa.;  delegate  to  the 
National  Committee:  H.  M.  Hoelscher; 
commissioner:  W.  M.  Webster.  During 
the  meeting  the  association  passed  a 
resolution  agreeing  “to  discountenance 
and  discontinue  the  making  of  net  prices 
in  so  far  as  it  lies  in  its  power  to  do, 
and  to  urge  all  manufacturers  to  dis- 
courao^e  and  discontinue  this  harmful 


I 

j 


T5he 


Multivane  Fan 

In  tke  construction  of  tLe 
Sturtevant  Multivane  Fan, 
every  detail,  from  tLe  rigid 
nvetmg  of  tLe  Llades  and  tLe 
strong  construction  of  tLe  spider  to  tLe  accurate  Lalancing  of  tLe 
fan  wLeel,  Las  Leen  made  tLe  suLject  of  careful  study  and  experi¬ 
ment.  TLe  experience  of  years  of  fan  Luilding  Las  Leen  used  to 
develop  a  fan  rigid  and  duraLle,  as  well  as  of  LigL  efficiency. 

DuraLility  is  one  of  tLe  principal  features  of  tLe  Sturtevant 
Multivane  Fan. 


B.  F.  STURTEVANT  CO. 

HYDE  PARK.  MASS. 

Offices  in  Principal  Cities 
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method  of  doing  business,  and  instead  to 
quote,  sell  and  invoice  goods  from  the 
regular  lists  and  discounts,  as  has  been 
the  custom  for  years.”  The  next  meet¬ 
ing  is  scheduled  for  Chicago,  on  March 
19-20,  1912. 

New  York  State  Factory  Investigating 
Commission  has  started  its  examination 
of  conditions  in  cities  of  the  first  and 
second  classes  and  will  pay  particular 
attention  to  proper  lighting,  ventilating 
and  plumbing  arrangements.  The  com¬ 
mission  is  composed  of  Senator  Robert 
F.  Wagner,  chairman.  New  York;  As¬ 
semblyman  Alfred  E.  Smith,  New  York, 
vice-chairman;  Charles  M.  Hamilton, 
Ripley;  Edward  D.  Jackson,  Buffalo; 
Cyrus  W.  Phillips,  Rochester;  and  Miss 
Mary  Dreier,  of  Brooklyn.  Frank  A. 
Tierney  of  Albany  is  secretary,  and 
Abram  I.  Elkus  of  New  York  is  counsel. 

San  Diego  Electric  Railway  Co.,  San 
Diego,  Cal.,  has  applied  to  the  city  coun¬ 
cil  for  permission  to  construct  a  number 
of  tunnels  beneath  the  streets  in  the 
business  district  to  supply  heat  to  a 
number  of  office  buildings  from  its  new 
power  plant  on  Arctic  street. 

Walter  B.  Snow,  Boston,  Mass.,  pub¬ 
licity  engineer,  announces  the  recent  ad¬ 
dition  to  his  staff  of  Sidney  G.  Koon, 
M.M.E.,  for  four  years  editor  of  Inter¬ 
national  Marine  Engineering  and  later 
metallurgist  for  the  Jones  &  Laughlin 


Steel  Co.;  also  the  addition,  some  time 
since,  of  John  Nicholl,  lately  with  the 
New  York  Edison  Co. 

Proceedings  of  the  Congress  of  Tech¬ 
nology,  held  in  Boston  last  April,  have 
been  published  under  the  title,  “Tech¬ 
nology  and  Industrial  Efficiency.”  The 
volume  contains  about  500  pages. 

Instruction  in  Heating  and  Ventilation 
is  being  given  in  the  evening  school  of 
the  Harlem  Y.  M.  C.  A.,  5  West  125th 
street.  New  York,  in  a  course  which  com¬ 
menced  January  10  last.  This  is  the 
third  season  for  this  course,  the  class 
'meeting  on  Wednesday  evenings  each 
week.  The  course  will  extend  over  two 
terms  of  eleven  weeks  each.  The  fee  is 
$10.00  for  the  two  terms  or  $6.00  for  one 
term.  Membership  in  some  branch  of 
the  Y.  M.  C.  A.  is  a  preliminary  re¬ 
quirement.  This  year  the  instructor  is 
C.  A.  Fuller,  heating  and  ventilating  en¬ 
gineer.  The  course  consists  of  lectures, 
demonstrations  of  systems  and  appli¬ 
ances,  visits  to  institutions  for  inspecting 
the  operation  of  devices,  discussions,  etc., 
details  of  which  are  contained  in  a  special 
circular  which  will  be  sent  on  request. 


Manufacturers’  Notes 
The  American  Foundry  &  Construc¬ 
tion  Co.,  of  Pittsburg,  Pa.,  has  made  ex¬ 
tensive  improvements  in  order  to  in¬ 
crease  its  output  and  to  facilitate  the 


Mueller 

Reducing  and  Regulating 
Valves 

For  Water,  Steam,  Air,  Oil,  Gas,  Etc. 

Single  Seat  Type,  13,160 

This  valve  is  foi  pressure  reduction  and  regulation  in  the  following 
kinds  of  service : 

WATER— Cold  or  hot  water  in  hotels,  apartment  houses,  residences,  factories,  drinking  fountains 
breweries,  power  plants,  etc. 

STEAM  —  Radiators,  small  heating  syAems,  small  vulcanizers,  small  bleaching  kdrs,  jacketted  ketdes, 
dryers,  dymng  tanks,  fteam  heating  of  trains,  forced  draft  blowers,  fan  engine  regulators 
for  boilers,  etc. 

AIR - Pneumatic  tools,  oil  burners,  pneumatic  water  lifts,  ballaft  tanks,*  torpedo  discharge 

tubes,  etc. 

OIL - Fuel  oil,  pressure  lubricating  syftems,  etc. 

GAS - Carbonic  acid  gas  in  soda  fountains,  breweries,  water  carbonating  and  bottling  eftablish- 

ments,  etc.  Special  valves  for  oxygen,  acetylene,  manufactiued  or  natural  gas. 

Standard  stock  valves  will  be  assembled  for  initial  pressures  up  to  250  pounds  and  for  such  delivery 

pressure  as  specified  from  atmosphere  to  130  pounds. 

when  wrid^  please  specify  initial  and  delivery  pressure  and  service. 


H.  MUELLER  MFG.  CO. 

OCCATUR.  ILL..  West  Cerro  Gordo  Street  NEW  YORK,  254  Canal  Street 
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Foster  in  Name 

Fostering  in  Spirit 


TO  THE  POOR,  weary,  sorely-tried  Engineer,  whose 
exhausted  patience  is  well  nigh  the  breaking  point,  over 
that  miserable,  so-called  PUMP  GOVERNOR  that 
doesn't  govern;  that  invention  of  the  nether  region,  the 
REDUCING  VALVE,  that  doesn't  reduce  (or,  if  it  does,  it  is 
all  reduction,  no  regulation) ;  that  contraption  some  fool  calls  a 
FLOAT  VALVE;  his  BACK  PRESSURE  VALVE  (that  is  very 
much  back  and  no  pressure);  that  NON-RETURN  VALVE 
that  has  caused  him  many  sleepless  nights  and  endless  days, 
returning  to  beat  the  band,  cutting  out  an  important  boiler  at  a 
busy  hour  (when  the  boss  wants  steam),  or  at  a  critical  moment 
when  his  own  and  his  assistants'  lives  are  at  stake,  refusing  to 
close,  raising  Cain  and  hammering  like  Sam  Hill  when  it  does 
try  to  move. 


Yes,  indeed,  and  then  some. 

Out  with  you,  you  makeshift  production  of  a  make¬ 
shift  design! 

Look  I 

A  PUMP  GOVERNOR  that  governs. 

A  REDUCING  VALVE  that  regulates. 

A  FLOAT  VALVE  that  works  and  works  easily. 

A  BACK  PRESSURE  VALVE,  the  watchman  of 
the  heating  system. 

A  NON-RETURN  VALVE  that  really  functions, 
quickly,  easily,  positively. 


“Me  for  it,”  says  our  Engineer;  the  real  high-class,  capable,  conscientious,  up- 
to-the-minute  Chief,  who  likes  his  job  and  wants  to  hold  it,  whose  pride  as  a 
power  expert  and  as  a  real  economist  hangs  in  the  balance. 

Does  the  FOSTER  do  the  trick? 

Sure  thing.  Undoubtedly.  Stake  your  life,  your  professional  reputation  on  it. 

We  do,  and  have  for  many  years.  Yes,  every  one  of  our  family  of  seventy  odd 
ENGINEERING  (note  the  capitals)  Specialties,  bear  the  Foster  name,  the  admit¬ 
ted  stamp  of  all  that’s  good,  reliable,  trustworthy  among  those  who  know. 

“They  do  it  when  you  want  it  and  they  never  disappoint.” 

Let’s  talk  it  over.  Chief.  You  will  never  regret  it.  Your  family  will  see  more  of 
you,  you  will  be  at  peace  with  your  plant  and  your  plant  with  you,  your  days  con¬ 
tented  and  your  nights  restful. 

New  catalog  out  shortly;  let  us  have  your  name  on  our  mailing  list. 


FOSTER  ENGINEERING  CO.,  Newark,  N.  J. 

••STILL  ■DOIfiC  »  VSl/tESS  AT  THE  OLt>  tSTAH'D" 
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handling  of  materials.  With  these  im¬ 
provements  it  now  has  a  most  modern 
and  up-to-date  establishment  for  manu¬ 
facturing  pipe  equipment.  The  plant 
consists  of  an  iron  foundry  of  25  to  30 
tons  capacity  per  day,  with  newly- 
equipned  core  ovens  for  the  rapid  dry¬ 
ing  of  cores;  an  adequate  brass  foundry, 
a  pattern  shop  with  a  full  line  oi^  valve, 
fitting  and  flange  patterns,  which  ate  kept 
in  a  large,  new  fireproof  storage  build¬ 
ing;  a  machine  shop  equipped  with  spe¬ 
cial  machinery  for  the  manufacture  of 
valves  and  fittings  for  all  services,  as 
well  as  large  boring  machines  necessary, 
for  machining  the  Crescent  patented  ap¬ 
paratus  for  underground  district  steam 
heating,  of  which  this  company  makes  a 
specialty;  a  tool  room,  where  all  special 
tools  are  made  and  kept  in  repair;  a 
testing  department,  with  necessary 
pumps  to  provide  any  pressure  up  to 
10,000  pounds  per  square  inch;  a  pipe 
shop,  consisting  of  a  cutting  and  thread¬ 
ing  department;  flanging  department; 
bending  department,  where  pipe  as  large 
as  30  inches  is  bent;  forging  and  weld¬ 
ing  department;  a  pine  storage  buildino-. 
in  which  a  large  stock  of  pipe  of  all 
sizes  is  protected  from  the  weather;  a 
shipping  department,  with  unusual  fa¬ 
cilities  for  handling  materials  expedi¬ 
tiously,  including  a  monorail  system 
throughout  the  comany’s  yards,  connect¬ 
ing  with  the  traveling  cranes  in  the  va¬ 
rious  departments.  These  complete  fa¬ 
cilities  for  the  manufacture  of  practically 
everything  for  piping  equipment,  fitters 
anil  constructors,  enable  the  American 
Foundry  &  Construction  Co.  to  furnish 
and  install  any  size  or  kind  of  piping 
system,  as  well  as  underground  piping 
for  district  heating  purposes. 

Kellogg-MacKay  Co.,  Chicago,  dealers 
in  heating  and  plumbing  supplies,  has 
increased  its  capital  stock  from  $150,000 
to  $1,500,000. 

Kewanee  Boiler  Co.,  Kewanee,  Ill.,  has 
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increased  its  capital  stock  from  $500,000 
to  $1,500,000. 

B.  F.  Sturtevant  Co.,  San  Francisco, 
Cal.,  which  is  conducted  independently 
of  the  B.  F.  Sturtevant  Co.,  Hyde  Park, 
Mass.,  has  purchased  the  business  of  the 
Union  Blower  &  Engineering  Co.,  of  San 
Francisco.  The  new  officers  are:  Presi¬ 
dent,  C.  C.  Hardy,  of  the  local  Sturte¬ 
vant  Co.;  vice-president  and  superintend¬ 
ent,  W.  G.  Sadler,  who  held  the  same 
position  with  the  Union  Blower  &  En¬ 
gineering  Co. 

Bicalky  Fan  Co.,  Buffalo,  N.  Y.,  re¬ 
ports  an  interesting  .installation  of 
twelve  Bicalky  ventilating  fans  in  the 
new  Grand  Trunk  station  at  Ottawa; 
also  the  ventilating  fans  for  the  Cha¬ 
teau  Laurier  Hotel,  which  the  Grand 
Trunk  Railway  is  building  opposite  the 
station.  Wcstinghouse,  Church,  Kerr  & 
Co.,  New  York,  were  the  engineers  for 
these  buildings  and  the  fact  that  they 
were  willing  to  pay  the  30%  duty  on 
the  Bicalky  fans  is  a  notable  tribute  to 
their  quality  and  efficiency. 

Kewanee  Boiler  Co.,  Kewanee,  Ill.,  has 
opened  an  office  and  salesroom  in  Chi¬ 
cago  at  27  West  Lake  street.  J.  P.  Dug¬ 
ger,  secretary  of  the  company,  is  in 
charge. 

Thurman  Vacuum  Cleaner  Co.,  St 
Louis,  Mo.,  will  build  a  new  factory 
building  to  manufacture  the  machines 


A  Few  Helpful  Facts  About 
Pipe  and  Boiler  Insulation 

J-M  Asbestocel  Pipe  Covering  is  the  only  low- 
pressure  covering  we  know  of  which  confines  air — 
and  lots  of  it — in  an  absolutely  dead  state — the 
only  one  which  permits  no  circulation  whatever. 

In  other  coverings  the  air  channels  run  from 
end  to  end  and  the  air  is,  of  course,  continually 
traveling  back  and  forth. 

But  the  air  cells  run  around  the  pipe — each  cell 
entirely  separate  in 

J-M  Asbestocel  Pipe  Covering 

Thus  the  spaces  are  so  small  that  the  air  has 
no  chance  to  circulate. 

Also,  because  of  this  arrangement  of  the  cells, 
J-M  Asbestocel  Pipe  Covering  is  built  on  the  arch 
principle  and  is  therefore  far  stronger  than 'other 
low-pressure  coverings — doesn’ t  crush  down  under 
weight — lasts  longer  than  any  other  kind  of  low- 
pressure  covering. 

Write  our  nearest  branch  for  booklet  giving  the 
results  of  an  engineering  test  (made  by  disinte¬ 
rested  investigators)  showing  how  much  more 
coal  J-M  Asbestocel  Pipe  Covering  saves  as 
against  ordinary  coverings. 


H.  W.  JOHNS-MANVILLE  CO. 
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Cleveland 

Dallas 
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Kansas  City 
Los  Angeles 
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Minneapolis 
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formerly  made  by  the  General  Com¬ 
pressed  Air  and  Vacuum  Cleaner  Co. 
The  new  company  is  capitalized  at 
$150,000. 

New  Firms  and  Business  Changes 

Smith  System  Heating  Co.,  Indianap¬ 
olis  branch,  manufacturers  of  heaters  for 
school  and  other  public  buildings,  will 
move  its  plant  to  Rock  Island,  Ill.,  Feb¬ 
ruary  I,  and  will  be  housed  temporarily 
on  First  avenue,  between  Sixteenth  and 
Seventeenth  streets.  The  company’s 
headquarters  are  in  Minneapolis,  Minn. 

Western  Heating  Co.,  Monadnock 
Building,  San  Francisco,  Cal.,  is  the  title 
of  a  new  firm  of  heating  and  ventilating 
engineers,  composed  of  F.  H.  Bryant 
and  L.  H.  Haloran,  who  recently  sold 


their  interests  in  the  Union  Blower  & 
Engineering  Co.  to  the  local  B.  F.  Stur- 
tevant  Co.  The  new  company  has  se¬ 
cured  the  contract  for  the  tile  drying 
system  for  the  Gladding  McBean  Co.’s 
plant  at  Lincoln,  Cal. 

Thornton  &  Alger,  Chattanooga,  Tenn., 
is  a  new  firm  of  mechanical  and  electrical 
engineers,  composed  of  George  C.  Thorn¬ 
ton,  an  associate  member  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers,  and 
Richard  W.  Alger,  member  of  the  Ameri¬ 
can  Society  of  Heating  and  Ventilating 
Engineers.  Particular  attention  will  be 
given  to  the  heating  and  ventilation, 
plumbing  and  sanitation  and  the  lighting 
of  modern  buildings.  The  firm  will  also 
act  as  general  consulting  engineers  for 
steam  and  electrical  power  plants. 


BOOKS  ON  HEATING  AND  VENTILATION 


HMtlng  and  Ventilatine  Buildings,  a  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carp  ;i:.ter.  Fifth  edition,  largely  rewritten. 
577  pages.  *'77  His.,  8vo.  cloth.  $4.00. 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings . 
By  William  J.  Baldwin  Fifteenth  edition.  Re¬ 
vised  and  enlarged.  391  pages.  131  figures. 
Size,_  Sx7  in.  Contains  descriptions  of  steam 
heating  apparatus  for’  warming  and  ventilating 
large  buildings  and  private  houses,  with  remarks 
and  tables.  Cloth,  $2.50. 

Handbook  for  Heating  and  Ventilating  Engineers.  By 
Prof.  James  D.  Hoffman  and  Benjamin  F.  Raber. 
The  latest  book  on  this  subject.  Unusually  com¬ 
prehensive.  320  pages,  with  45-page  appendix. 
Size  4Mx6K  in.,  bound  In  flexible  leather.  Price. 
13.50. 

Questions  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot- Water  Heating.  By  R.  M. 
Starbuck.  Illustrated.  $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  size.  Con¬ 
tains  a  statement  of  the  general  princmles  of  ven¬ 
tilation  and  of  their  application  to  dinerent  kinds 
of  buildings.  Boards,  50c 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de¬ 
signing  of  heating  and  ventilating  plants.  Price, 
$2.00. 

Air-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig¬ 
ures.  12mo.  Illustrated.  143  pages.  Price.  $1.20. 

Steam-Electric  Power  Plants.  By  Prank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
and  operation.  473  pages.  340  ills.  Price,  $5.0o. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D 
Adams,  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  buildings  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth,  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra¬ 
tions.  The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat¬ 
ing  and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  such 
systems.  8vo.  367  pages.  Price,  $3.00. 


Dean’s  System  of  Greenhouse  Heating,  by  steam  or 
hot  water,  with  formulas  for  obtaining  different 
temperatures,  by  Mark  Dean.  Price.  $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L. 
Hubbard,  B.S.,  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heat^  is  covered,  including  the  heating 
of  large  institutions  with  central  plants.  Space  ts 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes  on  Heating  and  Ventilation.  By  John  R. 
Allen.  152  Pages.  34  illustrations.  Size,  4t4x 
6  yi  in.  One  of  the  new  books,  brought  quite  up 
to  date,  and  containing  much  information  to  guide 
the  intelligent  steam  fitter  in  the  installation  and 
heating  and  ventilating  apparatus.  Cloth.  $2.50. 

Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth  edition.  Price,  $4.00. 

Steam  Fitters’  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.  Price,  $2.50. 

Practical  Treatise  Upon  Steam  Heating.  By  F.  Dye. 
Embracing  methods  and  appliances  for  warming 
buildings,  etc.  Lowipressure,  high  pressure  and  ex¬ 
haust  steam.  8vo.  cloth,  illustrated.  Price,  $4.00. 

The  School  House.  Its  Heating  and  Ventilation. 
By  J.  A.  Moore.  204  pages,  illustrated.  $2.00. 

A  Manual  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flues,  etc.  By  F.  Schumann.  Second 
edition,  revised  and  enlaiged.  12mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Ven¬ 
tilating  Work,  especially  adapted  for  those  who 
plan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
kinealy.  Illustrated.  Price,  $1.00. 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina¬ 
tion  of  steam  pipe  sizes  for  low  pressure  heating. 
48  pages.  4  insert  tables.  Price,  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Pull  limp  leather  pock- 
etbook  round  comers,  gilt  edges.  Price,  $5.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.  Size,  6x9  in.  Cloth,  $2.00. 

Modern  Sanitary  Plumbing,  Steam  and  Hot  Water. 
By  James  J.  Lawler.  400  pages.  228  illustra¬ 
tions.  Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler’s  well-known  work  on  this  subject. 
Price,  $5.00. 
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New  Corporations 

Plaza  Plumbing  Co.,  Sacramento,  Cal., 
capital  $10,000.  Directors :  Alfred  Freese, 
Herman  Ross  and  D.  M.  Lemmon. 

Narowetz  Heating  &  Ventilating  Co., 
Chicago,  capital  $10,000,  to  take  over  the 
business  of  Louis  Narowetz,  manufac¬ 
turer  of  air  washing  apparatus.  Incor¬ 
porators:  Louis  Narowetz,  Gail  E.  Dem- 
ing  and  William  G.  Benes. 

Radiant  Boiler  Sales  Co.,  Chicago,  111., 
capital  $2,000,  to  deal  in  heating  boilers 
and  other  heating  supplies.  Incorpora¬ 
tors:  John  S.  McBride,  William  S.  Cor¬ 
bin  and  Earle  F.  Tilley. 

H.  V.  Vultee  Co.,  New  York,  capital 
$10,000,  to  carry  on  a  heating  contracting 
business.  Incorporators:  Henry  V.  Vnl- 
tee,  68  Thomas  street;  Harry  V.  Dodge, 
1610  Broadway,  and  Robert  W.  Bernard, 
258  Broadway,  all  of  New  York. 

Reliance  Plumbing  &  Heating  Co., 
Springfield,  Ill.,  capital  $2,500;  incorpora¬ 
tors,  Henry  F.  Mueller,  Jesse  E.  Law¬ 
rence  and  William  B.  Poindexter. 

Garrison  Electrical  Heater  Co.,  De¬ 
troit,  Mich.,  capital  $10,000,  to  manufac¬ 
ture  electric  heaters.  Incorporators :  P. 
C.  Garrison,  W.  E.  Standart  and  R. 
Boomer. 

Victor  Combination  Boiler  Co.,  Oak¬ 
land,  Cal.,  capital  $200,000,  to  manufac¬ 
ture  heating  boilers.  Incorporators:  Jo¬ 
seph  Antonuccio,  J.  J..  Antonuccio  and 
S.  Antonuccio. 

Martel  Heater  Mfg.  Co.,  Jersey  City, 
N.  J.,  capital  $250,000,  to  manufacture  fuel 
gas  water  heaters  and  appliances.  In¬ 
corporators  :  C.  E.  Martels,  H.  W.  Mar¬ 
tels  and  John  B.  Turner,  all  of  Jersey 
City. 

Western  Utilities  Co.,  Portland,  Ore., 
capital  $500,000,  to  install  and  operate 
heat,  light  and  power  plants.  President, 
Clarence  E.  Eaton;  treasurer,  T.  L.  Cro¬ 
teau,  both  of  Portland. 

Wheelock-Hammond  Heating  Co.,  Bir- 
.  mingham,  Ala.,  capital  $5,000.  Incorpora¬ 
tors:  Charles  F.  Wheelock,  Jr.,  L.  W. 
Hammond  and  Henry  Fitts. 

Rector  St.  Louis  Heating  Co.,  1236 
Olive  street,  St.  Louis,  Mo.,  capital  $500,- 
000,  to  manufacture  and  install  heating 
plants.  Incorporators:  C.  C.  Taliaferro, 
Jr.,  and  J.  A.  Rector,  both  of  St.  Louis; 
and  J.  Saulsbury,  Wilmington,  Del.  The 
concern  is  a  Delaware  corporation.  For 
the  last  year  Messrs.  Rector  and  Talia¬ 
ferro  have  operated  a  factory  in  Pitts¬ 
burg  in  partnership.  They  opened  the 
Olive  street  offices  a  few  weeks  ago,  and 
the  company  will  later  erect  a  factory 
in  St.  Louis.  Application  has  been  made 
to  operate  in  Missouri.  The  officers  of 
the  new  concern  are:  President,  Alcoran 
Rector:  vice-president  and  general  man¬ 
ager,  Charles  C.  Taliaferro,  Jr.  James 


Saulsbury  is  the  resident  Delaware  di¬ 
rector  and  will  have  an  office  in  Wil¬ 
mington.  Mr.  Rector  is  the  engineer  for 
the  Rector  Gas  Lamp  Co.,  of  New  York. 


Contracts  Awarded 
Schwers  Bros.,  Milwaukee,  Wis.,  heat¬ 
ing  new  Shawano  County  asvlum. 

Elliott  &  Bar^  Engineering  Co.,  St. 
Louis,  Mo.,  heating  parochial  school  and 
residence  in  Bowling  Green,  Ky. 

W.  G.  McPherson  Co.,  Portland,  Ore., 
heating  and  ventilating  Bannock  County 
jail  and  court  house  at  Pocatello  for 
$2,975- 

McGinness  Co.,  Pittsburg,  Pa.,  heating 
new  $125,000  Y.  M.  C.  A.  building  at 
New  Castle,  Pa. 

James  Hoog,  St.  Paul,  Minn.,  heating 
and  ventilating  state  reformatory  at  St. 
Cloud  for  $4,650. 

H.  G.  Newman  Plumbing  Co.,  Evans¬ 
ville,  Ind.,  steam  heating  and  plumbing 
new  Fendrich  cigar  factory  for  $35,000. 
The  power  plant,  included  in  the  con¬ 
tract,  will  have  boilers  aggregating  300 
hp.,  two  generating  sets  and  complete 
lighting  system. 

John  F.  Dalton,  New  York,  heating 
Cincinnati  federal  building,  for  $11,837. 

Dewstoe  &  Brainerd  Co.,  Cleveland, 
O.,  heating  and  plumbing  Detroit  Free 
Press  building,  Detroit,  Mich.,  for 
$40,000;  also  heating  and  plumbing  Buf¬ 
falo  General  Electric  building  in  Buffalo, 
N.  Y.,  for  $40,000;  also  heating  and  ven¬ 
tilating  new  plant  for  the  Taylor  & 
Boggis  Foundry  Co.,  Cleveland.  Four 
150  hp.  boilers  will  be  installed  and  a 
vacuum  system  of  heating  used. 

Chafer  Co.,  Cleveland,  O.,  heating  Stat- 
ler  Hotel,  Cleveland,  for  $120,000.  The 
plumbing  contract  for  this  building  went 
to  the  Dewstoe  &  Brainerd  Co.,  Cleve¬ 
land,  at  its  bid  of  $140,000. 

Bradlee-Chatman  Co.,  Boston,  was  the 
lowest  bidder  for  the  heating  of  the  new 
city  hospital  buildings  at  Haverhill, 
Mass.,  its  figures  being  $15,500.  Other 
bidders  were  the  Hern-Furlong  Co.,  Bos¬ 
ton,  $16,600;  Pierce  &  Cox  Co.,  Boston, 
$17,227;  A.  B.  Franklin,  Boston,  $17,757; 
F.  O.  Sawyer,  Haverhill,  $18,000. 

Pierce  &  Cox  Co.,  Boston,  Mass.,  boiler 
installations  at  the  Consumptives’  Hos¬ 
pital  for  $2,847. 

E.  O.  Nay  Co.,  Los  Angeles,  Cal.,  heat¬ 
ing  and  ventilating  Polytechnic  High 
School  building  at  Pasadena,  Cal.;  the 
plumbing  contract  went  to  Munger  & 
Munger,  Pasadena,  at  their  bid  of 
$27,448. 

H.  G.  Newman  Plumbing  Co.,  Evans¬ 
ville,  Ind.,  steam  heating,  ventilation  and 
plumbing  for  the  junior  high  school  at 
Evansville,  for  $26,000. 
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American  Foundry  &  Construction  Co. 

Pittsburgh,  Pa. 


PIPING  EQUIPMENT  FOR  POWER 
PLANTS,  MILLS,  FACTORIES,  ETC.,  IN¬ 
STALLED  OR  READY  FOR  INSTALLA¬ 
TION  FOR  SATURATED  OR  SUPER¬ 
HEATED  STEAM,  EXHAUST,  HOT  AND 
COLD  WATER,  HYDRAULIC,  FOR  ALL 
SERVICES  AND  PRESSURES. 

MANUFACTURERS  OF  IRON,  STEEL  and 
BRASS  VALVES,  FITTINGS,  FLANGES  and 
COCKS;  PIPE  BENDS  UP  TO  AND  IN¬ 
CLUDING  30-IN.,  ALSO  PIPE  RAILINGS. 

IRON,  SEMI-STEEL  and  BRASS 
CASTINGS. 


CENTRAL  DISTRICT  HEATING 


LICENSED  AGENTS  OF  “CRESCENT” 
TUNNEL  AND  CONDUIT  HEATING 
SYSTEMS. 

EXPANSION  JOINTS,  ANCHORS,  TRAPS, 
METERS,  VACUUM  VALVES,  HEATERS, 
RADIATOR  VALVES. 


BRANCH  OFFICES 

NEW  YORK  PHILADELPHIA  CHICAGO  OMAHA 
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Robert  Dalzell,  Jr.  Co.,  San  Francisco, 
Cal.,  hot  water  heating  system  in  the 
new  buildings  of  the  Santa  Clara  Col¬ 
lege;  also  steam  heating  new  McDon¬ 
ough  Theatre  building  in  Oakland. 


Business  Chances 

Milwaukee,  Wis. — The  trustees  of  the 
various  county  institutions  are  discuss¬ 
ing  plans  for  a  central  lighting  and  heat¬ 
ing  plant  for  the  five  county  institutions 
at  Wauwatosa.  The  proposition  has  been 
the  principal  subject  for  discussion  at 
two  recent  meetings. 

St.  Paul,  Minn. — Plans  and  specifica¬ 
tions  for  the  University’s  new  central 
heating  plant  have  been  adopted  by  the 
regents’  building  and  grounds  commit¬ 
tee.  The  plans  as  submitted  by  Prof. 
John  Flather  and  Architect  Clarence 
Johnson  estimate  the  cost  of  the  plant 
at  $180,000.  It  is  planned  to  complete 
the  plant  in  time  for  its  use  next  fall. 

Washington,  D.  C. — Sealed  proposals 
will  be  received  at  the  office  of  the  Su¬ 
pervising  Architect,  Treasury  Depart¬ 
ment,  for  the  following-named  work: 

Until  January  12,  1912,  for  the  construc¬ 
tion,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and 
wiring  and  interior  lighting  fixtures  for 
the  United  States  post  office  at  Mans¬ 
field,  O. 


Until  January  13,  1912,  for  the  con¬ 
struction  complete  of  the  United  States 
post  office  and  court  house  at  Bis¬ 
marck,  N.  D. 

Until  January  18,  1912,  for  the  con¬ 
struction  complete  for  the  United  States 
post  office  and  court  house  at  Walla 
Walla,  Wash. 

Until  January  29,  1912,  for  the  con¬ 
struction  complete  for  the  United  States 
post  office  at  Santa  Barbara,  Cal. 


Trade  Literature 

Radiation  for  November,  1911,  the  new 
publication  of  the  United  States  Radiator 
Corporation,  contains  the  opening  article 
in  what  promises  to  be  a  notable  series 
on  “Scientific  Management  ‘  as  Applied 
to  the  Heating  Industry.”  The  author 
is  Charles  S.  Kellum.  An  illustrated 
article  on  “The  Land  of  Porcelain 
Stoves,”  by  Marion  McLaughlin,  includes 
photographs  of  stoves  of  this  material, 
showing,  by  the  variety  of  their  forms 
and  decoration,  the  place  they  formerly 
occupied  in  the  furnishings  of  the  room. 
The  serial  articles  on  “Heating  Buildings 
with  Steam”  and  on  “Fuel  Draft”  are 
continued. 

Mathematical  and  Drawing  Instru¬ 
ments  are  featured  in  a  new  circular  is¬ 
sued  by  the  Keuffel  &  Esser  Co.,  127 
Fulton  street.  New  York.  The  circular 


PAHERSON  HOT  WATER  HEATERS 


coLOw^’rce 

inl^t 


EXHAUST  or 
LIVE  STEAM 


Are  built  in  various 


types  and  styles  for 
use  with 


or  in  connection  with 


SJCfTryvnvt 


LOW  PRESSURE  HEATING  SYSTEMS 


All  the  HOT  Water  wanted,  as 
HOT  as  wanted,  and  WHEN 
wanted,  absolutely  guaranteed 


FRANK  PATTERSON  &,  COMPANY 

26  CORTLANDT  STREET  NEW  YORK 
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The  First  Authoritative  Handhook  on  District  Heating 


CENTRAL  STATION  HEATING 


BY 

Byron  T.  Gifford 

MEMBER  AMERICAN  SOCIETY  OP  HEATING  AND  VENTILATING  ENGINEERS, 

JUNIOR  MEMBER  AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS 

200  Pages,  with  42  Figures,  inciuding  40  Pages  of 
Miscellaneous  Engineering  Data 

Size  6x9^  in..  Bound  in  Flexible  Leather 

Now  Ready  for  Delivery  By  Mail,  Postpaid,  $4,00 


CHAPTER  1— IN  GENERAL 

Unit  of  Measure.  Advantages  of  Central  Station  Heating. 

CHAPTER  n— PIPE  LINE  LOSSES 

Loss  from  Radiation.  Table  of  Square  Feet  of  Surface  in  Pipe.  Table  of  Unit  Radiation  Loss. 
Efficiency  of  Underground  ^vering.  Loss  from  Leaks.  Loss  from  Friction.  Loss  from 
Both  Friction  and  Radiation.  Pipe  Capacity  Tables.  Value  of  Good  Insulation. 

CHAPTER  m— PIPE  LINE  DESIGN  IN  GENERAL 

Hot  Water  System.  Steam  System.  Steam  System  (Return).  Percentage  of  Line  Loss.  Map 
of  One-Pipe  Steam  ^stem.  Map  of  Two-Pipe  Steam  System.  Map  of  Multiple  Water  Sys¬ 
tem.  Map  of  Belt  Water  System.  Comparison  of  Systems.  Tunnel  and  Conduit  Construc¬ 
tion.  Notes  on  Construction.  Notes  on  Repaving. 

CHAPTER  IV— RATES  IN  GENERAL 

Temperature  Control.  Heat  Consumption  Tables.  Heat  Pro-Rating  Table.  Maximum  Demand 
Rate.  Fixed  Charges;  Operating  Costs. 

CHAPTER  V— THE  HEATING  STATION 

Steam  Systems.  Water  Systems.  Boilers.  Pumps.  Reheaters. 

CHAPTER  YI— OPERATION  AND  MAINTENANCE 

Pressure  Required  in  Heating  Mains.  Pressure  Required  in  Hot  Water  Mains.  Regulating  Flow 
of  Water.  Temperature  Required  in  Hot  Water  Heating  Mains.  Schedule  of  Temperatures. 
Notes  on  Maintenance.  Pipe  Line.  Station.  Traps,  Meters,  etc.  Percentage  of  First  Cost. 

CHAPTER  yn— MANAGEBIENT 

Notes  in  General.'  New  Business'Department. 

CHAPTER  Vm— FRANCHISES 

Notes  in'General.  Outline  of  a  Franchise.  Steam  and  Hot  Water  Franchise.  Steam  Franchise. 
Hot  Water  Franchise. 

CHAPTER  IX— BUILDING  EQUIPMENT  IN  GENERAL 

How  to  Figure  Radiation.  Table  of  B.  T.  U.  Emitted  per  Square  Foot  per  Hour  Through  Various 
Materials.  Percentage  Curve.  Data  Sheet.  Maps  of  United  States  Showing  Average  and 
Minimum  Temperatures  Recorded.  Wind  Effect.  Location  of  Direct  Radiators.  Tempera¬ 
ture  Control.  Pipe  Covering. 

CHAPTER  X— MISCELLANEOUS  DATA 


This  work  prosents  the  most  ek.dvanced  practice  In  central  station 
heating,  both  steam  and  hot  water,  8t.nd  Is  an  InvcLlxiable  guide,  not 
only  to  the  engineer,  but  to  municipalities  a^nd  public  service 
commissions  where  district  heating  Is  being,  or  will  be.  used. 


PUBLISHED  BY  THE 

Heating  &  Ventilating  Magazine  Co. 

1123  BROADWAY,  NEW  YORK 


62 


THE  HEATING  AND  VENTILATING  MAGAZINE 


includes  descriptions  and  price  lists  of 
drawing  papers,  pocket  cases  of  draw¬ 
ing  instruments,  xylonite  and  pearwood 
triangles,  T  squares,  draftsmen’s  scales, 
drawing  boards  and  Columbia  drawing 
inks. 

Tapley  Elevated  Truck  is  a  unique 
combination  hand  truck  and  platform, 
made  by  the  Tapley  Specialty  Co.,  New 
York,  shown  in  new  circular  matter.  It 
is  intended  to  do  away  with  the  extra 
handling  of  material.  One  motion  raises 
or  lowers  truck,  enabling  it  to  slide  un¬ 
der  the  platform  or  release  itself  from 
the  platform,  as  the  case  may  be. 

Detroit  “500”  Lubricator  for  Air  Com¬ 
pressors  is  the  subject  of  a  new  circular, 
which  includes  description,  directions  for 
operating,  sectional  views  and  price  lists 
of  parts.  An  important  feature  of  this 
device  is  that  it  can  be  started  and  stop¬ 
ped  without  changing  the  feed  and  pres¬ 
sure  adjustments — in  fact,  without  touch¬ 
ing  them.  This  lubricator  has  three 
valves.  The  oil  valve  controls  the  ad¬ 
mission  of  oil  to  the  feed  valve,  which 
in  turn  regulates  the  rate  of  feed.  A 
valve  in  the  support  arm  prevents  exces¬ 
sive  back  pressure,  which  would  cause 
the  dropping  oil  to  spatter  the  sight  feed 
glass.  The  oil  valve  allows  a  permanent 
adjustment  of  the  feed  and  pressure 
valves  because  it  alone  controls  the  ad¬ 
mission  of  oil  to  the  feed,  and  the  other 
valves  do  not  have  to  be  turned  off  to 
stop  the  feed  or  turned  on  to  start  it. 
The  lubricator  is  made  in  regular  and 
extra  heavy  types,  the  latter  for  pres¬ 
sure  up  to  300  lbs.  and  over.  The  direc¬ 
tions  include  methods  of  connecting  the 
lubricators  to  air  compressors  and  to  gas 
engines. 

Moline  System  of  Vacuum  Vapor 
Heating  described  as  a  system  of  noise¬ 
less  heating  by  vapor,  designed  to  oper¬ 
ate  naturally  and  without  pumps,  traps 
or  automatic  radiator  valves,  is  the  sub¬ 
ject  of  an  ambitious  and  handsome  cata¬ 
logue  just  issued  by  the  Moline  Vacuum 
Vapor  Heating  Co.,  Moline,  Ill.  In  fur¬ 
ther  explanation  of  the  operation  of  this 
system,  the  catalogue  states  that  the  Mo¬ 
line  system  is  vapor  heating  with  a  vac¬ 
uum  attachment.  It  is  installed  in  con¬ 
nection  with  two-pipe  steam  heating 
systems,  and  the  special  devices  include 
Moline  radiator  supply  and  return  valves 
on  the  radiators  to  give  positive  control 
of  their  heat  delivery  and  Moline  air 
trap  and  vacuum  valve  to  quickly  dis¬ 
charge  air  from  the  piping  and  radiators 
and  to  keep  it  out.  The  only  opening  on 
a  Moline  system  is  on  the  air  trap,  usu¬ 
ally  installed  at  the  basement  ceiling. 
The  catalogue  gives  detailed  views  of 
the  radiator  valves,  showing  the  interior 
construction,  ejector  and  condenser,  the 
Moline  air  trap  and  the  Moline  vacuum 
valve.  A  typical  installation  for  a  resi¬ 
dence  is  shown  by  diagram  and  the  vari¬ 


ous  operations  of  the  system  described 
at  length.  The  company  states  that  the 
Moline  system  is  sold  only  through  repu¬ 
table  contractors  on  a  cooperative  basis. 
The  catalogue  includes  views  of  a  num¬ 
ber  of  typical  buildings  in  which  success¬ 
ful  installations  have  been  made  of  this 
system  of  heating.  Sizes  x  10%  in. 
Pp.  24. 

Graphite  for  November,  1911,  reprints 
the  figures  obtained  by  Prof.  C.  L.  Nor¬ 
ton,  of  Boston,  Mass.,  on  the  loss  of 
heat  at  200  lbs.  pressure  from  bare  pipe, 
which  were  first  published  in  the  Pro¬ 
ceedings  of  The  American  Society  of 
Mechanical  Engineers.  Taking  the 
amount  of  heat  radiated  from  a  new  pipe 
as  100,  Prof.  Norton  obtained  the  follow¬ 
ing  relative  values  for  the  heat  radiated, 
under  similar  conditions,  from  pipe 
treated  as  indicated: 

LOSS  OF  HEAT  AT  200  LBS.  PRESSURE  FROM 


BARE  PIPE 

New  pipe  .  lOO 

Fair  condition  .  ii6 

Rusty  and  black  . .  119 

Cleaned  wtih  caustic  potash,  inside 

and  out  .  116 

Painted  dull  white .  120 

Painted  glossy  white .  100.5 

Cleaned  with  notash  again .  116 

Coated  with  cylinder  oil .  116 

Painted  dull  black .  120 

Painted  glossy  black .  loi 


J-M  Roofing  Salesman  for  December, 
1911,  the  publication  of  the  Cleveland 
branch  of  the  H.  W.  Johns-Manville  Co., 
New  York,  contains  photographic  views 
of  the  new  Cleveland  Athletic  Club 
building,  in  which  130  squares  of  J-M 
asbestos  and  asphalt  built-up  roofing 
(Gillett  system)  were  used.  A  view  is 
also  shown  of  the  club’s  $10,000  swim¬ 
ming  pool.  In  addition  to  the  pool  it¬ 
self,  the  shower  baths  and  spaces  under 
the  rubbing  tables  are  waterproofed  with 
6-ply  J,  J-M  asbestos  and  asphalt  water¬ 
proofing. 

McNab  &  Harlin  Mfg.  Co.,  New 

York,  has  issued  its  1911  (eleventh  edi¬ 
tion)  catalogue,  covering  its  line  of  brass 
and  iron  goods  for  steam,  water  and 
gas.  Special  attention  is  called  to  the 
change  in  style  of  some  of  the  old  pat¬ 
terns  of  valves  and  to  the  increase  in 
the  variety  of  goods  manufactured  by 
the  company,  notably  extra  heavy  iron 
body  globe  and  angle  valves,  outside 
screw  and  yoke  iron  body  gate  valves, 
indicator  posts,  iron  body  Jenkins  disc 
valves,  s ton  and  check  valves  combined, 
oil  country.  The  company  states  that  it 
has  adapted  its  patterns  and  machinery 
to  meet  the  increase  in  steam  pressures 
which  are  now  being  used.  The  com¬ 
pany,  as  already  announced,  has  discon¬ 
tinued  its  jobbing  business  and  now 
ships  direct  from  its  factory  in  Paterson, 
N.  J.  Size  5x7^  in.  Pp.  371. 
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STANDARD 
INDICATING 
MS  RECORDING 
THERMOMETERS 


We 

Make 

a 

Specialty 

of 

Hot 

Water 

and 

Steam 

Indica¬ 

tors 


FOR  ALL  PURPOSES 


Made  for  Accurate  Service 


Many  of  these 
Thermometers 
can  he  arranged 
with  longer  Ex¬ 
tensions  to  suit 
Requirements 


Daily  or  Weekly  Chart  Furnished 
with  this  Instrument 


Foil 

Details 

in 

Cata¬ 

logue 

H 


Furnished  with  Reaumur  or 
Gentidrade  Scale*  if  Desired 

Full  line  includes  seven  types  of  Recording  Thermometers, 
and  Special  Line  for  Mechanical  Uses,  such  as  Vacuum 
Pans,  Water  and  Oil  Tanks;  Ovens,  Kilns,  etc.;  Hot 
Water  and  Steam  Pipes,  etc.,  etc. 

Clock  Movement  Furnished  hy 
Seth  Thomas  Clock  Company 

Send  for  Catalogue  VH 


STANDARD  THERMOMETER  CO. 

CLINTON  AND  SHIRLEY  STS..  BOSTON,  MASS. 
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Applied  Heating  21!! Ventilation 

With  Charts  and  Formulas 

Embodying  Modern  Practice  in  Steam,  Hot  Blast 
and  Forced  Hot  Water  Heating. 

With  Eleven  Designs  of  Heating  Systems,  Sixteen 
Charts  for  Quick  Calculations  and  Forty-Nine 
Formulas 

BY  James  M.  Harrison 

PRICE  $10.00,  EXPRESSAGE  PAID 

THE  MOST  IMPORTANT  FUND  OF  DATA  ON  HEATING  AND 
VENTILATION  THAT  HAS  EVER  APPEARED  IN  PRINT 


A  GLIMPSE  OF  THE  CONTENTS 

Size  of  Supply  Mains,  Direct  Radiation,  at  Different  Velocities.  (Chart.) 

Capacities  of  Smoke  Stacks,  at  Different  Diameters,  Heights  and  Horse  Powers 
(Chart.) 

Size  of  Supply  Mains,  Direct  Radiation,  at  Different  Drops  in  Pressure.  (Chart.) 

School  House  Heating,  Steam  Hot  Blast,  One  and  Two  Pipe. 

Forced  Hot  Water  Heating,  Isolated  Plant,  Group  of  Factory  Buildings. 

Temperature  Rise  Through  Any  Number  of  Steam  or  Hot  Water  Hot  Blast 
Heater  Rows  for  Various  Velocities  and  Various  Temperature  Differ¬ 
ences.  (Chart.) 

Capacities  of  Forced  Hot  Water  Heating  Mains.  (Chart.) 

Forced  Hot  Water  Heating,  Schools  and  Other  Public  Buildings,  Direct  Radia¬ 
tion,  with  Mechanic^  Ventilation. 

Grains  of  Moisture  Contained  in  1  Cu.  Ft.  of  Air  at  Different  Temperatures 
and  Percentages  of  Humidity.  (Chart.) 

Economizers  and  Drying. 

Sizes  of  Hot  Water  Gravity  Mains,  or  Branch  Forced  Hot  Water  Mains.  (Chart.) 


EDITION  LIMITED.  Size  11  x  14  inches.  144  -pages. 
Printed  on  Heavy  Cover  Paper  on  one  side  only  and  Bound  in 
Brown  Duck. 

Send  for  circular  matter  containing  complete  contents. 
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^^Kelsey*’  means  the  maximum  of  heater  efficiency — 

You  will  know  why  the  Kelsey 

is  much  more  efficient,  powerful  and  economical  than  other  heaters; 
why  it  warms  larger  volumes  of  air  and  distributes  more  evenly  through¬ 
out  a  building;  why  Kelsey  Heating  is  better  and  more  healthful  than 
steam  or  hot  water  radiator  heating;  if  you’ll  only  investigate  its  con¬ 
struction. 

Note  the  Zig-Zag  Heat  Tubes 

and  that  each  one  has  8  to  9  square  feet  of  heating  surfaces  and  weighs 
70  lbs. 

Send  for  booklets  explaining : 

“The  Kelsey  Battery  System,”  “The  Kelsey  Mechanical  System”  and  for 
“Achievements  in  Modern  Heating.” 

40,000  Kelseys  in  homes 

of  from  5  to  7  5  rooms  and  in  1 ,000  churches  and  schools  have  given 
results  that  increase  Kelsey  sales  every  year. 

KELSEY  HEATING  CO.,  Syracuse,  N.  Y. 

New  York  Office  :  156  Fifth  Avenue 


The  Kelsey  Generator 
with  the  Zig-Zag  Heat  Tubes 
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RICHARDSON 
ROUND  BOILERS 


HOT  WATER  STEAM 

Powerful,  Efficient,  Economical 

Easy  to  Erect,  Conservatively  Rated 


RICHARDSON  &  BOYNTON  CO. 

MANUFACTURERS 

31  WEST  3Ui  STREET 

BOSTON  NEW  YORK  Chicago, 
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Boflers  ^  Radiators 


THE  PIERCE-AMERICAN  SECTIOHAL  BOILER 
FOR  STEAM  AMD  HOT  WATER  HEATING 


BUILT  ON  THE  HEADER  CONSTRUC¬ 
TION— HAS  LARGE  FIRE  AND  CaLE^-. 
OUT  DOORS,  AN  ECONOMICAL  ^  FIRE 
TRAVEL  AND  HAS  A  GREATs.  RECORD 
FOR  EFFICIENCY.  .  ^  , 


Our  American  Catalogue  giving  deecriptiont 
meaeuremenU  and  capacities  mailed^cn  request 


PIERCE,  BUTLER  &  PIERCE  MFC.  CO 

334  JAMES  ST.,  SYRACUSE,  N.  Y. .  '' 


Cor.  4th  Ave.  and  22d  St. 
.  936  Arch  St 

•  *61  High  St 

Buildeni’  Excfatmse 
•  Builders’  Exchange 
•  1AM  Euclid  Avenue 
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